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FOREWARD

The body of this report summarizes
western North Pacific tTOpiCal CyC10ne5.
.!nnexA summarizes tropical cyclones in
the central North Pacific from 180° east-
ward to 140”W, and Annex B summarizes
tropical cyclones in the Bay of Bengal.
The U.S. National Weather Service publishes
summaries of eastern North Pacific tropical
cyclones in the Monthly Weather Review, the
Mariners Weather Log, and Pilot Charts.

Fleet Weather Central/Joint Typhoon
Warning Center (FLEWEACEN/JTWC), Guam has
the responsibility to:

1. Provide warnings for all
troi?icalcyclones north of the equator,
west of 180” longitude, and east of 80° E
longitude;

2. Determine tropical cyclone
reconnaissance requirements and assign
priorities;

3. Conduct post-analysis programs
including preparation of the Annual Typhoon
Report; and

4. Conduct tropical cyclone analy-
sis and forecasting research.

Detachment 17/Asian Tactical Forecast
Unit, 20th Weather Squadron, Yokota, Japan
(formerly Asian Tactical Forecast Center,
Fuchu) coordinating with the Naval Weather
Service Facility, Yokosuka, Japan, is
designated as the alternate JTWC in case of
the incapacitation of FLEWEACEN/JTWC Guam.

The JTWC is an integral part of FLEWEA-
CEN Guam and is manned by four officers and
four enlisted men each from the Navy and Air
Force. The senior Air Force officer is
designated as Director, JTWC, and the senior
Navv officer is the JTWC Operations Officer.

The western North Pacific Tropical
Cyclones Warning System consists of the
Joint Typhoon Warning Center, the U.S. Air
Force 54th Weather Reconnaissance Squadron
stationed at Andersen AFB, Guam, and Air
Force Weather Service Defense Meteorological
Satellite Program (DMSP) sites at Nimitz
Hill, Guam; Yokota AB, Japan; Kadena AB,
Japan; Nakon Phanom Airport, Thailand;
Hickam AFB, Hawaii; and the Air Force Global
Weather Central, Offutt AFB, Nebraska.

The Central Pacific Hurricane Center,
Honolulu, is responsible for the area from
180° eastward to 140°W and north of the
equator. Warnings are issued in coordina-
tion with FLEWEACEN Pearl Harbor and the Air
Force Central Pacific Forecast Center,
Hickam AFB, Hawaii.

CINCPACFLT, CINCUSARPAC, and CINCPACAF
are responsible for further dissemination
and, if necessary, local modification of
tropical cyclone warnings to U.S. military
agencies.
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CHAPTER I - OPERATIONAL PROCEDURES

1. GENERAL

Services provided by the Joint Typhoon
Warning Center [JTWC) include forecasts of
tropic;l cyclone formation, location, inten-
sity, direction and speed of movement, and
horizontal extent of critical wind speeds
(30 knots or greater). This information was
disseminated in 1974 by: (1) Tropical
Cyclone Formation Alerts issued whenever
interpretation of satellite and synoptic
data indicated formation of a tropical
cyclone was likely; (2) Tropical Cyclone
Warnings issued four times daily whenever a
significant tropical cyclone was present in
the western North Pacific; (3) Tropical
Cyclone Warnings issued twice daily hrhenever
a significant tropical cyclone was present
in the Bay of Bengal; and (4) Tropical
Weather Summaries issued daily with a
detailed description of all significant
tropical disturbances.

FLEWEACEN Guam provides computerized
meteorological/oceanographic products for
JTWC. Communication support is furnished by
the Naval Telecommunications Center (NTCC)
of the Naval Communications Station, Guam.

2. ANALYSES AND DATA SOURCES

a. COMPUTER PRODUCTS:

Use of the varian plotter by the
FLEWEACEN Guam Computer Center during 1974
eliminated some of the JTWC hand plotting
effort. Varian charts are produced routinely
at synoptic times for the surface, 850 mb,
700 mb, and 500 mb levels. In addition, a
chart of upper tropospheric data is produced
which uses 200 mb rawinsonde data and AIREPS
above 33,000 feet within six hours of the
0000Z and 12002 synoptic times. Data not
in the proper format for the computer are
hand plotted on”the charts. These include
pibal gradient-level winds, satellite-
derived winds, and missing or late synoptic
reports necessary for a detailed analysis.

In addition, the standard array of
synoptic-scale computer analyses and
prognostic charts from the Fleet Numerical
Weather Central (FNWC) at Monterey,
California are available.

JTWC extensively utilized the
FLEWEACEN Guam Computer Center for objective
forecast techniques and statistical post-
analysis.

b. JTWC ANALYSES:

(1) Gradient-level (3000 feet)
streamline analysis (south of 20°N) and
isobaric analysis (north of 20°N) at 00002
and ‘12002.

(2) S00 mb contour analysis at
00002 and 12002.

(3) A composite upper tropospheric
streamline analysis utilizing rawinsonde data
from 300 mb to 150 mb and AIREPS at or above
29,000 feet at OOOOZ and 1200Z

(4) Reports from.weather reconnais-
sance aircraft are plotted on large-scale
sectional charts.

(5) Additional sectional analyses
similar .to t!loseabove, at intermediate
synoptic times, during periods of tropical
cyclone activity.

c. SATELLITE DATA:

DMSP satellite data played a major
role in the early detection of tropical
cyclones in 1974. This aspect, as well as
applications of satellite data to tropical
cyclone tracking, is discussed in Chapter II.

d. RADAR:

Land radar reports, when available,
were used for tracking tropical cyclones
during the 1974 season. Once a storm moved
within range of a land radar site, reports
were usually received hourly. Use of radar
during 1974 is discussed in Chapter II.

3. FORECAST AIDS

a. CLIMATOLOGY:

Various climatological publications
listed in earlier Annual Typhoon Reports.
were utilized in addition to the following
recently received publications:

(1) Changes in the Characteristics
of Typhoons Crossing the Island of Taiwan
(Brand, S. and J. W. Blelloch, 1973).

(2) Handbook for Forecasters in
the Bay of Bengal (Cuming, M. J., 1973).

(3) A Tropical Cyclone Analog ~
Program for the North Indian Ocean (Brand,
s , J. W. Blelloch, and G. D.
H&i~~o~j ~j?~).

(4) Annual Typhoon Reports, 1959-
1973 (FWC/JTWC).

b. OBJECTIVE TECHNIQUES:

During 1974, the following objective
forecasting techniques were employed (an
evaluation of the techniques is presented
in Chapter V):

(1) EXTRAPOLATION - Storm movement
is extrapolated by using the past 12-hour
mean speed and direction for both 24- and
48-hour forecasts. Forecasts are determined
by simple linear extrapolation using the
12-hour old best track position and the
current warning position.

(2) MOHATT (modified HATRACK) -
Steering by geostrophic winds derived from
smoothed height fields at 700 mb and 500 mb
levels, biased by 12-hour history inputs.

(3) TYMOD - Steering by global band
uPPer air fields (GBUA) f~om FNWC Monterey,
biased by 12-or 24-hour history inputs.

1



. (4) TYFOON- Analog weighted mean
track.

(5) FCSTINT - Uses statistical
regression equations to make 24-, 48-, and
72-hour intensity forecasts.

4. FORECASTING PROCEDURES

a. TRACK FORECASTING:

An initial forecast track is
developed based on persistence, climatology,
and objective techniques. This initial
track is subjectively modified based on the
following:

(1) The objective techniques are
evaluated in conjunction with the best
steering level.

(2) The prospects for recurvature
are evaluated for all westward moving storms.
The basic requisites for this evaluation
are accurate continuity on mid-latitude
troughs and numerical progs to indicate
changes in amplitude or movement of troughs
and the subtropical ridge. The northward
tendency due to internal forces of each
storm is also an important consideration.

(3) Steering is further evaluated
by considering the latest upper air analyses
as representative of the average upper air
flow for the past 24-hours. These analyses
are roughly 12 hours old thereby approxi-
mating the mid-point of the past 24-hour
time interval. By this technique actual
past 24-hour movement serves to indicate
the best steering level as well as the
effectiveness of steering.

(4) A final check is made against
climatology to ascertain the likelihood of
the forecast track. If the forecast is
climatologically unusual, the forecast
rationale is reappraised and the forecast
track adjusted as necessary.

b. For intensity forecasting, heavy
reliance is placed on aircraft reconnais-
sance reports, the Dvorak satellite
interpretation model, and the TYFOON and
FCSTINT objective techniques. Upper
tropospheric outflow, sea surface tempera-
tures, terrain influences, and speed of
movement are additional considerations.

5. WARNINGS

Tropical cyclone warnings are numbered
sequentially. If warnings are discontinued
and the storm reintensifies, as Typhoon
Mary did this year, warnings are numbered
consecutively from the last warning issued.
Amended or corrected warnings are given the
same number as the warnings they modify plus
a sequential alphabetical designator to
indicate that it is an amended warning.
In 1974, a variable warning time was
employed to maximize the use of all
available reconnaissance platforms and
permit flexibility in spreading the warning
workload during multiple storm situations.
Warnings within the JTWC primary area of
responsibility are issued within two hours
of 0000Z, 06002, 12002, and 18002 with the
constraint that two consecutive warnings
may not be more than seven hours apart.

The forecast intervals are 12 and 24 hours
for tropical depressions and 12, 24, 48, and
72 hours for typhoons and tropical storms.
Warnings in the JTWC secondary area of
responsibility are issued within two hours
of 08002 and 20002 with the constraint that
two consecutive warnings may not be more
than 14 hours apart. Warnings for the
secondary area are issued only after a
tropical cyclone has reached an intensity of
34 knots or greater. The forecast intervals
are 24 and 48 hours.

The variable warning time was utilized
for 227 warnings out of a possible 657 or
for 34.6% of the warnings. Only 29 of
these 227 warnings were * 2 hours from the
normal warning times of 00002 plus every
6 hours. The remainder of the variable
warnings were within 1 1 hour of the normal
warning times. Of the 173 levied satellite
fixes during 1974, 81 were made possible by
use of the variable warning time. If the
variable warning time had not been available,
these 81 fixes would have been levied on
aircraft or land radar (if available) and
the levy rate for satellite would have been
17.3% instead of the actual 32.5%.

Forecast periods are stated with
respect to warning time. Thus, a 24-houi
forecast normally verifies 26-28 hours after
the latest aircraft or satellite fix and
30-36 hours after the latest surface
synoptic chart and upper air charts.

Warning forecast positions are verified
against the corresponding post analysis
“best tr?ck” positions. A summary of
verification results for 1974 is presented
in Chapter V.

6. PROGNOSTIC REASONING MESSAGE

Whenever warnings for typhoons and
tropical storms are issued, a prognostic
reasoning message is transmitted at 00002
and 1200Z for the JTWC primary area of
responsibility. This message is intended
to provide field meteorologists with the
reasoning behind the latest JTWC forecasts.

7. TROPICAL WEATHER SUMMARY

This message, summarizing atmospheric
conditions in the JTWC area of responsi-
bility, is issued at 0600Z daily from 1 June
to 30 November, and otherwise when the
threat of tropical cyclone development
exists or when warnings are being issued.
It contains a detailed description of all
significant tropical disturbances and
JTWC’S evaluation of potential for develop-
ment.

8. TROPICAL CYCLONE FORMATION ALERT

Alerts are”issued whenever interpre-
tation of synoptic and other meteorological
data suggests that formation of a ~;~~fi-
cant tropical,cyclone is likely.
alerts are valid for up to 24 hours unless
cancelled or reissued.
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CHAPTER II - RECONNAISSANCE & COMMUNICATION
1. GENERAL

The foundation of any good tropical
cyclone warning is accurate and timely fixes.
Because of the vastness of JTWC Guam’s area
of responsibility and the limited numbeT of
land or ship reporting stations, JTWC must
rely on two primary means of fixing tropical
cyclones, namely aircraft and satellite.
Aircraft reconnaissance and satellite derived
data provided approximately 88 percent of the
required fix data in 1974. This year saw
greatly increased utilization of DNSP data
with satellite data providing the basis of
44 percent of the warning positions. This
increase was primarily a result of the
variable warning time, which allowed more
flexibility in reconnaissance planning and
increased usage of DMSP data.

2. RECONNAISSANCE RESPONSIBILITY AND

SCHEDULING

Aircraft weather reconnaissance is
performed in the JTWC area of responsibility
by the 54th Weather Reconnaissance Squadron
(54 WRS). The squadron, presently equipped
with eight WC-130 airGraft, is located at
Amdersen Air Force Base, Guam. The JTWC
reconnaissance requirements are sent daily
during the typhoon season to the Tropical
.CycloneAircraft Reconnaissance Coordinator.
These requirements include areas to be
investigated, fix times and forecast
position of cyclones to be fixed at those
times.

Four fixes per day, at six-hourly
intervals, are required (CINCPACINST 3140;114)
on all significant tropical cyclones in the
JTWC primary area of responsibility (see j
inside front cover). Two fixes per day
are required in the secondary area of
responsibility. During the 1974 season,
increased use was made of the Selective
Reconnaissance Program (SRP) to fulfill
these requirements. The SRP was implemented
in 1972 to alleviate pressure on overtaxed
aircraft reconnaissance assets. The SRP
attempts to optimize the entire reconnais-
sance system by using each reconnaissance
platform (aircraft, satellite, and surface
radar) to its full potential. Various
factors are considered in selecting which
reconnaissance platform to use for any
warning, e.g., the cyclone!s location and
stage of development, the DMSP orbit times
and areal coverage, availability of land
radar reports, the cyclone’s threat to U.S.
interests, aircraft operational limitations
(e.g., one-fix versus two-fix mission), etc.

Use of the variable warning time was
instrumental during the 1974 season in
optimizing use of DMSP satellite data.
Warnings were scheduled within two hours of
the standard warning times with the
constraint that no more than seven hours may
elapse between two consecutive warnings.
Thus, JTWC often was able to use satellite
fixes which would not have been timely under
a less.flexible warning system as a basis
for many warnings.

Aircraft reconnaissance remains the
only method of accurately determining
measurable storm parameters. Only the air-
craft can provide direct measurements of
height, temperature, flight level winds,

sea level pressure, and numerous other
parameters. These data are vital to the
forecaster for indications of changing
cyclone characteristics, thus providing a
broader basis for tropical cyclone warnings.
The aircraft also provides much greater
flexibility in time and space compared to
the other platforms,

DMSP satellites provide day and night
coverage of the JTWC area of responsibility.
Interpretation of DMSP satellite imagery
provides estimates of cyclone positions and,
for daytime passes, estimates of intensities
using the DVORAK Technique (NOA.4TECHNICAL
MEMORANDUM, NESS-45). A major disadvantage
of the satellite is that until a storm
has an eye, fix positions can vary signifi-
cantly depending on the analyst, thus
creating possible confusion as to the
actual movement of the cyclone. In additio~
satellites provide no direct measurements of
parameters related to cyclone intensity nor
do they give any reliable indication of
various wind radii.

Land radar provides useful positioning
data on well developed cyclones when in the
proximity (usually within 200 nm of radar
position) of the Republic of Philippines,
Hong Kong, Taiwan, or Japan (including the
Ryukyus). Radar does not, however, provide
measurements or estimates of tropical
cyclone intensity. Subsequent sections
summarize the JTWC utilization of the
various reconnaissance platforms during 1974

3. AIRCRAFT RECONNAISSANCE EVALUATION

CRITERIA

The following criteria are used to
evaluate reconnaissance support to JTWC.

a. Six-hourly fixes - To be counted
as made on time, a fix must satisfy the
following criteria:

(1) Fix must be made not earlier
than 1 hour before, nor later than 1/2
hour after scheduled fix time.

(2) Aircraft in area requested
by scheduled fix time, but unable to locate
center due to:

(a) Cyclone dissipation; or

(b) rapid acceleration of the
cyclone away from the forecast position.

(3) If penetration not possible
due to geographic or other flight restric-
tions, aircraft radar fixes are acceptable.

b. Levied 6-hourly fixes made outside
the above limits are evaluated as follows:
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- (1) Early-fix is made within the
interval from 3 hours to 1 hour prior to
scheduled fix times; however, no credit will
be given for early fixes made within 3 hours
of the previous fix,

(2) Late-fix is made within the
interval from 1/2 hour to 3 hours after
scheduled fix time.

c. When 3-hourly fixes are levied,
they must satisfy the same time criteria
discussed above in order to be classified
as made on time. Three-hourly fixes made
that do not meet the above criteria are
classified as follows:

(1) Early-fix is made within the
interval from 1 1/2 hours to 1 hour prior
to scheduled fix time.

(2) Late-fix is made within the
interval from 1/2 hour to 1 1/2 hours after
scheduled fix time.

d. Fixes not meeting the above
criteria are scored as missed.

Levied fix time on an “as soon as
possi;ie” fix is considered to be:

(1) Sixteen hours plus estimated
time enroute after an alert aircraft and
crew are levied; or

(2) Four hours plus estimated
time enroute after the DTG of message
levying an ASAP fix if an aircraft and crew,
previously alerted, are available for duty.

f. Investigatives - to be counted as
made on time, investigatives must satisfy
the following criteria:

(1) The aircraft must be within
250 nm of the specified point by the
scheduled time.

(2) The specified flight level and
track must be flown.

(3) Reconnaissance observations
are required every half-hour in accordance
with AWSM 105-1. Turn and mid-point winds
shall be reported on each full observation
within 250 nm of the levied point.

(4) Observations are required in
all quadrants unless a concentrated
investigation in one or more quadrants has
been specified.

(5) Aircraft must contact JTWC
before leaving area of concern”.

Investigative not meeting the
time ~~iteria of paragraph f, will be
classified as follows:

(1) Late-aircraft is within
250 nm of the specified point after the
scheduled time, but prior to the scheduled
time plus 2 hours.

(2) Missed-aircraft fails to be
within 250 nm of the specified point by the
scheduled time plus 2 hours.

4. AIRCRAFT RECONNAISSANCE SUMMARY

Aircraft reconnaissance was levied 351
times to make six-hourly fixes on tropical
cyclones in 1974. This is an increase of
124 levied fixes over 1973 and represents
66% of the levied six-hourly fixes before
the cyclone passed the no-fly line. The
remaining required fixes were levied against
satellite (32.5%) or land radar (1.5%) as
available. The increase in levied aircraft
fixes during 1974 was due to the much higher
level of tropical cyclone activity compared
to 1973 (the year of lightest activity since
JTWC was established in 19S9). Nevertheless,
the percentage increase in levied six-hourly
aircraft fixes from 1973 to 1974 (54.6%)
was significantly less than the percentage
increase in warnings (68.S%) due to the
greater use of D?NSPdata for fixes during
1974.

In addition to the levied six-hourly
fixes, 30 investigatives and 7 intermediate
fixes were levied by JTWC in 1974.The use of
DN[Spsatellite data in conjunction with
synoptic data resulted in only 4 levied

,

investigative on suspect areas that did not
develop into tropical cyclones.

Table 2-1 summarizes reconnaissance
effectiveness. Using the scoring criteria
in Section 3, the 30 missed fixes (or 8.4%
of the total levied fixes) represent a
slight increase over 1973. Significantly,
approximately one-half of the 1974 missed
fixes occurred after mid-October, when the
54th Weather Reconnaissance Squadron was
reduced to eight aircraft.

TABLE 2-1. AIRCRAFT RECONNAISSANCE
EFFECTIVENESS

NUMBER OF
FIXES PERCENT

COMPLETED ON TIME 292 81.5
EARLY 1 .3
iATE
MISSED

TOTAL

LEVIED VS. MISSED FIXES

LEVIED MISSED PERCENT

AVERAGE 1965-1970 S07 10 2.0
‘1971 802 61 7.6
1972 624 126 20.2
1973 227 13 5.7
1974 358 30 8.4

5. RADAR RECONNAISSANCE SUMMARY .

The 1974 typhoon season produced the
largest number of radar reports ever
received at JTWC during a single season. A
total of 997 radar reports of tropical
cyclone positions were received; 995 from
land-stationsl and 2 from aircraft. No
ship radar reports were received during
the 1974 Typhoon season. The large number
of radar reports is primarily a result of
the track and speed of the storms. Of the
sixteen tropical storms and typhoons that
came under the surveillance of radar, seven,

4



Gilds,.Jean, Mary,Pony, Rose, Shirley, a~d
Wendy, had tracks within radar range of
Japan and the Ryukyu Islands, where the
Japanese Meteorological Agency has estab-
lished an extensive and highly reliable
radar network. These seven storms ac-
counted for 78% of all radar reports.
“ryphoonShirley, which slowly meandered
from central Ryukyus to southern Japan,
alone accounted for 225 reports, nearly 23%
of the total. During one period, Typhoon
Pony was simultaneously surveyed by five
radar sites.

To evaluate the quality of the 1974
radar data, the land radar reports were
separated into the three categories of
accuracy defined in the WMO radar code.
These categories are: good (within 10 km;
S.4 rim),fair (within 10-30 km; 5.4-16.2 nm)
and poor (within 30-50 km; 16.2-27 rim). Of
the 995 reports, 34% were good, 38% were
fair and 28% were poor. Consideration of
radar reports made only while storms were of
typhoon intensity yielded 45% in the good
category. All land radar reports were

. compared to the JTWC best track position and
the mean deviation was 12.0 nm. This is
identical to the mean deviation obtained
during the 1973 season which utilized only
409 land radar reports. The mean deviation
of radar reports taken while storms were of
typhoon intensity was also 12.0 nm.

Of the 995 land radar reports, 75.3%
were obtained from sites in Japan and the
Ryukyu Islands, 17.0% from the Philippines,
6.4% from the Royal Observatory at Hong Kong,
0.5% from Taiwan and 0.4% from each Guam and
Korea. Although Hong Kong exhibited only a
small percentage of reports, these provided
valuable positioning information for 6 storms
west of the Air Weather Service no-fly line.
Sites in Taiwan and Korea provided similar
information for Lucy and Wendy. Radars of
National Meteorological Agencies accounted
for 64% of all reports, AC&W sites 12% and
Air Weather Service stat%ons 24% (primarily
from Kadena AFB, Okinawa and Clark AFB,
Philippines), a 16% increase over the 1973
AWS contribution.

Communication problems in the Philip-
pines resulted in the absence of any Tadar
reports during the passages of Bess and
Elaine across nofthern Luzon, although the
storms were within range of four radar sites
and very close to two of these. There
remains a critical need for Tadar coverage
on the east coast of Luzon and in the Luzon
Straits. Hopefully, the site at Catanduanes
I$land and a new site (BASCO) in the Bataan
Islands will be operational by the latter
part of the 197S Typhoon season.

6. SATELLITE RECONNAISSANCE SUMMARY

The use of DMSP satellite data for
tropical cyclone reconnaissance provided by
U.S. Air Force DMSP sites increased dramati-
cally during 1974. The levy rate far
satellite fixes increased to 32.S% compared
with 15.4% in 1973. Since there are a
number of situations each year when a choice

‘ of platforms in not possible (e.g., when
cyclones are past the no-fly line near the
the Asian coast), the actual use rate of

1 A list of land radar sites is located in
- the “Tropical Cyclone Center Fix Data”

portion of this report.

DMSP data for warnings is always signifi-
cantly higher than the levy rate. During
1974, the use rate increased to 43.8% from
27.4% in 1973. Three factors are responsi-
ble for this large increase in the use of
satellite data. First, 1974 was a much more
active season than 1973, placing a much
greateT load on available aircraft recon-
naissance assets. Selectively using DMSP
data for many fixes takes some pressure off
the aircraft reconnaissance resources and
helps insure that aircraft fixes will be
available when needed most. Second, there
were always at least two DNSP spacecraft
operational duTing 1974 and cluringthe heart
of the primary season (Aus!ustthrough
November) data were available from three
satellites. Thus, during 1974, satellite
coverage was available foT 88% of the six-
hourly warning cycles compared to only S8%
during 1973. The third and dominant factor
in the increased use of satellite data was
the use of the variable warning time option
described in Chapter I.

The DMSP satellite network continued to
operate smoothly duTing 1974. DMSP sites
made 1203 position estimates on tropical
cyclones in the western NoTth Pacifice area
compared with 605 during 1973. Once-daily
intensity estimates deTived from the Dvorak
technique (NOAA TM, NESS-45) were also
computed. Additionally, hundreds of other
satellite analyses were made on tropical
disturbances and tropical cyclones in their
pre-warning stages. The primary network
sites during 1974 were Nimitz Hill, Guam;
Fuchu, Japan; and Nakon Phanom, Thailand
(NKP). Kadena, Japan and AFGWC served as
backup sites for the western North Pacific.
Additionally, NKP and AFGWC provided DMSF’
coverage of tropical cyclone activity in the
Bay of Bengal. Late in “1974,the Fuchu site
was relocated to Yokota Air Base, Japan.
The Kadena site has been returned to a fully
operational status and will be a primary ,
site during the 197S season.

DMSP derived positions of tropical
cyclones are separated into six classes
according to the method of gridding and type
of apparent circulation center. These
classes are identified by the Position Code
Number (PCN) system shown below.

PCN CLASS—

1 Visible Eye/Geographical Gridding

2 Visible Eye/Ephemeris Gridding

3 Well Defined Circulation Center/
Geographical Gridding

4 Well Defined Circulation Center/
Ephemeris Gridding

. 5 Poorly Defined Circulation
Center/Geographical Gridding

6 Poorly Defined Circulation
Center/Ephemeris Gridding

Each derived DMSP position is compared
to the JTWC best track position .fnr the
corresponding time. The mean deviations
between the satellite positions and best
track positions for the past three years are
shown in Table 2-2. The statistics for 1973
and 1974 are for all sites because th”eDMSP
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satellite network was operational for these
years. The statistics for 1972, however,
are limited to the Guam site since only
positions from the Guam sites were used in
the Selective Reconnaissance Program that
year and standardized positioning tech-
niques had not been made available to all
sites.

Table 2-2. Mean Deviations (rim)of DMSP
Derived Tropical Gyclone Positions from
JTWC Best Track Positions, 1972-1974.
Number of cases shown in parentheses.

1972 1973 1974
PCN (GUAM) (ALL SITES) (ALL SITES)

1 14.2(104) 15,5(129) 13.6(224)
2 15.8( 53) 20.0( 17) 17.4( 37)
3 21.3(100) 20.3(252) 20.1(422)
4 20.2( 39) 20.0( 24) 23.9( 70)
5 29.9(137) 45.9(163) 35.4(342)
6 30.4(157) 29.6( “20) 49.4(108)

1G2 14.7(1s7) 16.0(146) 14.2(261)
3G4 21.0(139) 20.3(276) 20.6(492)
5%6 30.2(294) 44.1(183) 38.8(450)

TOTAL 23.9(590) 26.4(605) 26.0(1263)

The increase in the mean deviations of
the poorly defined cases (PCN 5G6) in 1973
and 1974, compared to 1972, is significant.
With more experience in DMSP data interpre-
tation and use of various thresholding
techniques to amplify the mesoscale fea-
tures near the cyclone’s circulation center,
many of the cases that would have been
classified as poorly defined in 1972 could be
classified as well defined in 1973 and 1974.
This did not increase the mean deviations in
the well defined category (PCN 3G4); how-
ever, it did increase the mean deviations
in the poorly defined category since cases
in this category during 1973 and 1974 were
truly poorly defined. The percent of cases
in the poorly defined category was 50% in
1972, 30% in 1973, and 37% in 1974. Poorly
defined cases are much more frequent at night
due to the coarser resolution of the infrared
sensors, e.g., during 1974, 50% of night
cases were poorly defined compared to 26% of
the davtime cases. The uercent of cases with
visibl~ eyes (PCN 162) hhs remained rela-
tively stable: 27% in 1972, 24% in 1973, and
22$ i; 1974.

The 1974 positioning statis”
individual DMSP sites are given
There is little difference among
positioning accuracies. These s“
those in Table 2-2 indicate that

ics for the
n Table 2-3.
the sites in
atistics and
the DMSP PCN

classification system is stable, reliable,
and reproducible by independent analysts fol-
lowing standardized guidance (1 WWP 10S-10,
Tropical Cyclone Position and Intensity
Analysis Using Satellite Data).

Once-daily tropical cyclone intensity
estimates are made from the daytime DMSP
data using the Dvorak technique. This
technique assigns a Current Intensity
(CI) number to the cyclone depending on the
cyclone’s Central Features (CF), Banding
Features (BF), and continuity considerations
from previous analyses. Following are the
Maximum Wind Speeds (MWS) associated with
each CI number.

Table 2-3. Mean Deviations (rim)of DMSP
Derived Tropical Cyclone Positions from
JTWC Best Track Positions for Western
North Pacific DMSP Sites during 1974.
Number of cases shown in parentheses.

PcN GUAM YOKOTA NAKONF’HANCN KADEWA—— —— —

l&2 12.6(116)15.7(72) 14.3(36) 11.7(26)
3&4 20.0(231)21.3(175) 19.6(54) 18.7(24)
5&6 35.4(206) 46.2(118) 37.0(94) 38.5(31)

TOTAL’ 24.2(553)28.3(365) 27.5(184) 24.0(81)

*2O less than 1974 totals in Table 2-2
which includes some positions from
AFGWC.

CI MWS(Knots)Q NWS(Knots)Q MWS(Knots)—

1.5 25 4.0 60 6.5 122
2.0 30 4.5 72 7.0 135
2.5 35 5.0 85 7.5 150
3.0 40 5.5 97 8.0 170
3.5 so 6.0 110

Figure 2-1 shows a comparison of the derived
intensities with the JTWC Best Track (BT)
intensities for 1974. The BT intensities
were placed into the closest corresponding
CI category and deviations computed accord-
ing to CI numbers. Overall, 74% of the
cases fell with ‘0.5 CI number and 91% of
the cases within *1.O CI number. There was
a tendency for the DMSP intensity estimates
to be slightly higher than the BT wind
speeds.
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FIGURE 2-1. Conpaaihon 06 dek.ivedCl
numbcz* and JTWC l?T-LntenA.i.tZQA.

*N.imiZziii.t.tAitc Otlt(j

The greatest benefit from DMSP data has
been the significant increase in JTWC’S
ability to forecast tropical cyclone
development. By carefully monitoring daily
changes in tropical disturbances, JTWC can
normally give at least 12 to 24 hours
notice that a significant tropical cyclone
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is developing. When development during the
next 24 hours is judged likely, a tropical
cyclone formation alert is issued giving
the current location, the estimated maxi-
mum winds in the disturbance, and the area
where development is likely to occur.
Formation alerts are updated as necessary
until the cyclone is picked up in warning
status or canceled if the disturbance fails
to develop. Table 2-4 shows the verifica-
tion rate of tropical cyclone formation
alerts for the past five years. A signifi-
cant increase in the verification rate
occurred in 1971. the first season for
which DMSP data was available. Subsequent
increases can be attributed to increased
skill in interpreting the DMSP imagerY
and close integration of satellite and
conventional meteorological data.

Table2-4. VERIFICATION~Y FUR
TROPICALCYCL&N13ITMW!ATION
ALERTS

NIMBER ALERTSYSTEMS TOTAL
OF WHICHBECMiE NUMBERED

ALERT WERSD TROPICALDEVELOW
YIXRSYSTEMSTROPIC4LCYCLONESCYCLONES R4TE——

1970 32 18 27 56%
1971 48 33 37 69%
1972 41 29 32 71%
1973 26 22 85%
1974 35 30 :: 86%

Due to the use of DMSP data to monitor
tropical disturbances in their developing
stages, the need for aircraft investigative
flights has been greatly reduced resulting
in considerable savings of aircraft recon-
naissance resources in recent years. Table
2-5 presents a summary of levied investiga-
tive flights during the past five yea~s.
During the past two years, the ratio of
levied investigative flights to the total
number of tropical cyclo~es has been near
unity. In most cases during 1973 and 1974,
the investigative flight provided the basis
for the first warning on the tropical cy-
clone.

Table2-5.SLMARY OF AIRCRAFTINVESTIGATIW”
FLI~S

LEVIED
INVESTI@.TIVZ m??w

YEAR FLIGHrS CYCLONES RATIO— .

1970 170 27 6.3-1
1971 179 37 4.8-1
1972 81 32 2.5-1
1973 28 23 1.2-1
1974 30 35 0.9-1

Some simple calculations illustrate the
magnitude of aircraft reconnaissance saVings\

during the developing, pre-warning stages of
tropical cyclones. ?4ultiplyingthe average
ratio of investigative flights to tropical
cyclones experienced during 1970 and 1971 of
5.5 to 1 times 34 (the average yeaTly number
of tropical cyclones including tropical
depressions) results in a requirement of 187
investigative flights in an average year
without Dt.fSPdata. With DM.SPdata a ratio
of unity can be achieved requiring only 34
investigative flights in an average year.
Thus , average savings of 1S3 investigative
flights per year can be achieved. A normal
10 to 12 hour investigative flight is
equivalent to a mission making two con-
secutive six-hourly fixes. Thus, an
equivalent savings of 306 six-hourly fixes
are realized. When this figure is compared
to the average number of levied six-hourly
fixes (534) during the last 10 years, the
large savings of aircraft resources during
the early developing stages of tropical
cyclones becomes evident. This use of DMSP
data during the pre-warning stages of
cyclones and selective use of DMSP data for
six-hourly fixes once a cyclone has developed
helps explain why the large reductions in
aircraft reconnaissance assets have not yet
degraded the tropical cyclone warning ser-
vice. The primary problem facing JTWC in
future years will be to optimize the mix of
reconnaissance assets so that the maximum
capabilities of each resource can be real-
ized.

DMSP satellites have become a vital
part of the tropicalcyclone warning system
during the past few years. Their loss now
that the aircraft reconnaissance assets have
been drastically reduced would seriously
degrade JTWC’S warning capabilities. The
overall use of DMSP satellite data for
warnings should increase in future years;
however, the very large increase in satel-
lite use from 1973 to 1974 was due primarily
to the one-time benefit of the variable
warning time option and increases in future
years will probably be at a much slower rate.
Also, the potential DMSP satellite use rate
is heavily dependent on the number and orbit
time of the satellites. During periods when
only one DMSP satellite is operational, the
potential use rate drops sharply and JTWC’S
flexibility in optimizing a mix of aircraft
and satellite data is greatly reduced.

7. COMMUNICATIONS

a. AIR TO GROUND

Aircraft reconnaissance data are
normally received by JTWC via direct phone
patch through Andersen Aeronautical Station,
which is the primary station for this
purpose. Under degraded radio propagation
conditions, the Clark or Fuchu aeronautical
stations can intercept and relay the data
via AUTOVON and teletype to JTWC.

Average communication delays for the
preliminary and complete center data mes-
sages for past years are compared with 1974
delays in Figure 2-2. Delay times are
defined as the difference between the fix
time and the time of message receipt at
JTWC . The preliminary fix message continued
to prove its effectiveness by permitting a
significant amount of extra time to be spent
in forecast preparation.

7



80
I I !

70 — COMPLET[ I

i

I
-,--..,.

60 F
ELIMI14ARY

I
I I

20~
i:

I #
+..,.,,,”,,,,,,,.,,,,,,,,,,,,,,,&,,,,,,t”.,,,,,,.,,!,.!.!-.-4

*“G. ~ \ ~
1970 1971 1972 1973 1914

FIGURE 2-2. UELAY TIMES - R(?ct.ipt 0~
egc data ttu~agu.

Table 2-6 depicts the complete
center data messages received more than one
hour after fix time and after warning time.
The decrease in the latter can be directly
attributedto thevariablewarningtime
introduced in 1974..

TABLE2-6. 1974AIR/GRWNDDELAY
STATISTICSFORAIRCRAFTRECONNAISSANCE
CC14PAREDWITH PREVIOUSYEARS

1970 1971 1972 1973 1974-.—— ——

% Completefix
messagesdelayed
overone hour 5662019

% Completefix
messagesreceived
afterwarning
time 0.9 2.1 5.5 10.1 4.9

b. SELECTIVE RECONNAISSANCE PROGRAM

With the advent of the SRP, the
importance of radar and satellite fix data
has increased considerably over previous
years. A review of the associated com-
munication delays follows with delay times
defined as the difference between the
observation time and the time of message
entry into the AWN. In contrast to Drevious
year:, radar reports were received in a very
timely manner. Data from the AC&W radar
sites in the Philippines and data from
nationally operated radars of the Republic
of China, Hong Kong, Japan, and the Republic
of the Philippines were delayed an average of
only 20 to 35 minutes. In the worst cases,
JTWC still received the messages within 80
minutes of observation time. Tropical cy-
clone radar data is routed to JTWC over the
AWN through the use of a special high
precedence collective indicator. Additional-
ly the ACtiWradar reports were phoned to JTWC
from Cla~k AB, thereby providing the infor-
mation somewhat earlier than indicated.

Over 1557 position and intensity
estimates were derived from Air Weather
Service (AWS) DMSP sites and the aircraft

carrier USS CONSTELLATION during 1974. The
data from the AliSDMSP sites were immediate-
ly passed via AUTOVON followed by an Al\’N
message. AUTOVOX provided rapid communi-
cation of the essentials and a brief two-way
discussion of the data (a benefit not
possible by message). Average delay times of
65 minutes for telephone and 84 minutes for
message resulted from a sampling of mid-
season storms. These delay times are the
difference between satellite equator-
crossing time and the time of the telephone
Call or entry of the message into the AWN.
Systematic differences in data processing
time among the DMSP sites introduces small
variations in the above figures which are
independent of communications and analysis
time.

c. OUTGOING COMMUNICATIONS

Messages originating at JTWC are
processed by the Naval Telecommunications
Center (NTCC) of the Naval Communications
Station, Guam. By special agreement, all
tropical cyclone warnings are placed in the
communications system before pending
IMMEDIATE precedence traffic. Nanual pro-
cessing is accomplished as though the
warning had FLASH precedence. Warnings
were delivered to the message center an
average of 28 minutes before warning time.
In Figure 2-3, yearly averages of the
handling time are plotted relative to
warning time as indicated by the length of
vertical bars. Handli’ngtimes for tropical
depression warnings (not shown) were
reduced from 25 minutes in 1973 to 9 minutes
in 1974.

The dramatic improvement in
handling time achieved during 1973 continued
into 1974, thereby allowing the average
message to be placed on the circuits before
the established warning time. The time of
receipt of a warning at a particular sta-
tion depends on factors beyond the control
of either JTWC or NTCC.

FIGURE 2-3. AUTOUIN hand-ting-timedata
&ok Zgphoon and .thopLcalh.toavwaaningh.



CHAPTER Ill — RESEARCH SUMMARY

1. GENERAL

One of the three major tasks of the Joint
Typhoon Warning Center is to conduct tropical
cyclone analysis and forecasting research.
In most cases the research projects are
directly concerned with either movement or
intensity forecast improvement. ?4eteoro-
logists from outside agencies such as the
Environmental Prediction Research Facility,
the Naval Postgraduate School, the 54th
Weather Reconnaissance Squadron and Detach-
ment 1, 1st Weather Wing often collaborate
with JTWC on research projects. The
following briefs summarize significant
research completed during the past year.
Researchunderwaybutnot yet completedis not
reportedin thissection.

2. COST EFFECTIVENESS EVALUATION OF
DROPSONDE DERIVED SEA LEVEL PRESSURES

IN TROPICAL CYCLONES OF THE WESTERN
NORTH PACIFIC

(Reference: McPeek, R. E. and O. R.
Scrivener, FLEWEACEN/JTWC Technical Note
74-6).

From the earliest days of aircraft recon-
naissance of tropical cyclones, dropsonde
data taken in the cyclone centers showed a
very high correlation between dropsonde
measured surface pressure and aircraft
measured 700-mb height. Jordan (19S7)
studied this correlation and derived a
regression equation that has been used oper-
ationally for many years as an initial
estimate of surface pressure by Joint Typhoon
Warning Center (JTWC), Guam, Sea level
pressure measurement is an important tool in
deriving maximum surface wind speeds in
tropical cyclones. In the light of present
day forecasting techniques and ever tighten-
ing budgetary constraints, this study was
undertaken to determine the feasibility of
relying solely on a regression equation to
derive sea level pressure from aircraft
measured 700-mb heights.

Results showed that Jordan’s regression
equation can be used operationally for
determining tropical cyclone intensity. By
using the equation for minimum sea level
pressure estimates, instead of dropsonde
measured sea level pressure, a dollar
savings of approximately $100,000 would be
realized in the Western North Pacific each
year.

3. DERIVATIONOF A REVISED MAXIMUM

WIND/MINIMUM SEA LEVEL PRESSURE

RELATIONSHIP FOR TROPICAL CYCLONES

(Reference: Atkinson, G. D. and C. R.
Holliday, FLEWEACEN/JTWC Technical Note 75-1)

A revised minimum sea level pressure/max-
imum sustained surface wind relationship for
tropical cyclones for the Western North Paci-
fic is derived. The data sample used was 26
years of peak wind gust observations from

island and coastal meteorological stations
which experienced tropical cyclone hits.
Minimum sea level pressures were determined
from station pressure data and aircraft
reconnaissance observations. The recorded
peak gust values were adjusted for differences
in station and anemometer elevation and
reduced to sustained (one-minute average) sur-
face winds using standard gust factor rela-
tionships. The resulting equation is:

Vmax = 6.7 (101O-PC) 0.644

!ihereVmax is the maximum sustained surface
wind and Pc is he minimum sea level pressure.
The standard ~~ror of the regression equation
on the ,dependentdata is 8.8 knots and 75P0of
the cases fell within + 10 knots OE the
regression line, Due To the availability of
better ground truth observations of maximum
surface winds, this relationship is consid-
ered more accurate than previous minimum
pressure/maximum wind relationships which
were derived primarily from maximum surface
winds estimated from aircraft reconnaissance
sea state observations. The new relationship
has been adopted for operational use by JTWC
and is used in conjunction with maximum
flight level (700 mb) winds and satellite
intensity estimates to determine the max~um
sustained wind speeds in tropical cyclones.
The maximum wind values derived from this
equation can be adjusted subjectively for
synoptic situations in which the environmen-
tal pressures on the cyclone’s periphery are
abnormally high or low. Table 3-1 gives the
pressure/wind relationships derived from the
equation.

TABLE 3-1. MAXIMUN SUSTAINED (ONE-MINUTE AVERAGE)
SURFACE WIND SPEEOS (wwS) (KNOTS) FOR
SPECIFIED VALUES OF MINIMUM SEA LEVEL
PRESSURE [MSLP) (rob] .

MSLP &— M= ~ M- M~

1000 30 96o 83 92o 122
99S 38 955 89 915 126
990 46 950 94
985

910 130
945 99

980
905

::
134

940 103 900 138
975 66 935 108 895
970 72

142
930 113 89o 146

965 78 92S 117 88s 1 so

4. FORECAST VERIFICATION AS A FUNCTION

OF RECONNAISSANCE PLATFORM

(Reference: Harrison, E. J., Jr., and A, L.
Bryant, FLEWEACEN/JTWC Technical Note 7S-2)

There has been much discussion in recent
years as to the effect of reconnaissance
nlatforms on forecast position accuracy, e.g. ,
will a Z4-hour forecast based on an aircraft
fix be more accurate than one based on
satellite? This study compares the mean
warning position and forecast accuracies for
JTWC warnings based on aircraft, satellite,
radar and other fixes for the 1973 and 1974
seasons. The single most important result of
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the study
fixes are,

s that warnings based on aircraft,
in the mean, more accurate. The

main reason fo~ this is the ability of’the
..

aircraft to locate the storm cente~, regard-
less of the staSe of cvclone development.
When storms are well developed, there is
essentially no difference in forecast accur-
acy between warnings based on aircraft and
satellite; however, in the poorly developed
storms aircraft-based warnings are consider-
ably (approximately 22%) more accurate. The
study indicates that continued use of the
Selective Reconnaissance Program will provide
the most ac<urate position forecasts possible,
while optimizing utility of dwindling air-
craft assets.
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CHAPTERIV — SUMMARY OF TROPICAL CYCLONES

1. GENERAL RESUME 3 were recorded in contrast to the
climatological average of 7.

During 1974, there was a sharp reversal
from the abnormally light tropical cyclone
activity observed during 1973. Named
tropical cyclones numbered 32 during 1974
(Table 4-1) which is 10% higher than the
latest 15-year averagel displayed in Table
4-2. Climatological statistics on typhoons
are given in Table 4-3. ‘Less than half (47%)
of these tropical storms developed to typhoon
strength (lS)--well below the average ratio
of 65% derived from the long term average
(Table4-4). Deviation of normal monthly
typhoon distribution was particularly
noticeable during July and August when only

Warnings were issued in 1974 on
numbered tropical cyclones during 148
calendar days spanning all months except
February. This closely matches the mean of
the past 15 years (Table 4-5) but is a
significant increase (almost twice] over the
number of warning days during 1973.

The number of typhoon days (Table 4-6),
however, numbered only 62, well below the
15-year average of 90 days. This reflects
the tendency of this season’s tropical
cyclones not to develop beyond storm
strength.

TABLE 4-1. 1974 TROPICAL CYCLONES

CALENDAR MAX ?JIN WARNINGS ISSUED
DAYS OF SFC OBS ~TAN CE

CYCLONE TYPE NAME (PRD OF WRNG) WARNING WIND+ SLP TOTAL
~TRXNTSA

TY;HOONS TRAVELED
~AN~ T m --r5- 1050

02 TS AMY 14 MAR - 19 MAR ~ 6 987 21 ~~~
BABE

1750
26 APR - 02 MAY

::
::

;; CARLA 02 MAY - 07 MAY ;
983 26 --- 1600

80
05

963 22 7
TD ---

15s0
07 JUN - 08 JUN 2 30 --- s ---

06 TY DINAH 08 JUN - 14 JUN
150

07 TS
974

EMMA
1s50

13 JUN - 18 JUN : ;; 988
08

:: -:-
TS

1300
FREDA 21 JUN - 22-JUN 2 45 989

09 TY GILDA 944 2: i;-
800

30 JUN - 07 JUL 8 90
TS

1400
HARRIET 15 JUL - 18 JUL 4 45

;:
996 13 ---

TS JEAN
900

17 JUL - 20 JUL 4 4s
12

995 14 --- 8S0
TY IVY 17 JUL - 22 JUL 6 95 945 23

13
15

KIM
1850

23 JUL - 24 JUL 2
14 ;;

989
LUCY :! 99s 1: :::

3s0
09 AUG - 11 AUG 3

15 TY MARY
3s0

* 13 70
16

964 47 s 3400
TD --- 14 AUG - 15 AUG 30

17
994

TS : 982 1: ~~~
250

NADINE 15 AUG - 18 AUG
18 TS OLIVE (CENTRAL PACIFIC HURRICANE5gENTER)

1600

19 TY POLLY 2S AUG - 02 SEP 9s
20

948 31 20 18S0
TD --- 27 AUG - 28 AUG ; 30 994 6 ---

21 TS ROSE
300

28 AUG - 31 AUG 4 50
22 TY

98S 13 --- 800
SHIRLEY 04 SEP - 09 SEP 6 70

23
972 21 9

TS TRIX
9s0

05 SEP - 06 SEP 2 40 ---
24 TY

250
VIRGINIA 12 SEP - 16 SEP 5 75

2s TS
969 1: ‘i- 780

WENDY 24 SEP - 30 SEP 7
26

60
TY

984 24 --- 800
AGNES 24 SEP - 02 OCT 9

27
105 961

TY
17

BESS
2000

08 OCT - 14 OCT 7 6S
28

980
TY

;: 10
CARMEN

1950
14 OCT - 19 OCT 6

29
75

TY
974 21 13 12s0

DELLA 21 OCT - 27 OCT
30 TY

9S8 2S 16 1600
ELAINE 24 OCT - 31 OCT : ;; 943 29

31 TS
14

FAYE
1700

01 NOV - 04 NOV 4 5s
32

987 13 ---
TY GLORIA

1250
03 NOV - 09 NOV 7

33
120

HESTER
931 27 1s 1850

14 NOV - 15 NOV 1000 ---
34 ;; 21 NOV - 02 DEC l;

350
II-MA

3s
1?: 939 4;

Ts
19

JUDY
2250

18 DEC - 19 DEC 2 40 998
36 TS KIT * 5

1s0
40 995 1: ::: 1200

1974 TOTALS 148** 6S7 194

*Mary 11 Aug - 19 Aug and 23 Aug - 26 Aug
Kit 19 Dec - 21 Dec and 23 Dec - 24 Dec

**Overlapping days included only once in sum
+Over water estimate (one-minute averaging period)
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No,super typhoons (maximum sustained “
winds ~130 knots) were observed.during 1974,
the first year since documentation began in
1959 that no typhoon reached this category.
It is suspected, however, that Typhoon
Gloria may have approached super typhoon
intensity prior to landfall on the Philip-
pine archipelago in early November. This is
based on the trend of central pressure fall
of the final aircraft fixes, however, lack of
additional supporting evidence restricts
Gloria from being entered in the super
typhoon category.

One of the synoptic features during
August and September was the penetration of
monsoon westerlies to more poleward
latitudes than normal. This situation was
caused initially by the extremely large
circulation of Typhoon Mary moving to sub-
tropical latitudes. This resulted in an
anomalous monsoon trough location extending
from coastal South China northeastward to the
Ryukyus. Of the four tropical cyclones that
developed during this period three (Tropical
Depression No. 20, Tropical Storm Rose, and
Typhoon Shirley) displayed unusual initial
courses compared to climatology by heading
northeasterly.

By early October, the monsoon trough
became re-established near its normal posi-
tion in the Philippine Sea, and triggered
development of a series of destructive
cyclones which crossed the Philippine Is-
lands. This parade of tropical cyclones, led
by Bess in October and climaxed by Gloria in
early November, subjected the Island of Luzon
to the strikes of five typhoons in a period
of slightly less than a month. The
frequency of these repeated onslaughts to
Luzon is unparalleled in clirnatological
records available since World lfarII.

The Tropical UppeT Tropospheric Trough
(TIJTT)was very active during 1974 producing
19% of the season’s named tropical cyclones.
Typhoons Pony, Virginia, Agnes and Tropical
Storms Freda, Kim, and Nendy developed from
disturbances caused by upper lows in the
trough. A study of the long term average
(Atkinson 1974) indicates approximately 15%
of the named tropical cyclones in the west-
ern Xorth Pacific can be traced to these
disturbances which originate in the trade
wind region, and are produced.on the south
and east periphery of the upper level lows.

ABLE4-2 FREQUENCYOF TROPICALSTORMS(INCLUDINGTYPHOONS)BY MONTHSAND YEARS

YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC TOTAL
1945 000 12S,76 30 26
1946 001 :12323 :20 15
1947 001011 33s661 27
1948 1 0 0 0 2 2 2 5 5 4 3 2. 26
1949 100001 536132 22

1950 00-0012 323 1 18
1951 012111 22 : ; 17
1952 800’003 34 63 : 28
1953 0 001226 :43 23
1954 0 ;10101 6433 : 19

1955 101101 633411 22
1956 001201 255 31
1957 20 11113 : 0 ;?
1958 10 :01353 2 :1 22
1959 011100 366 :22 26
VERAGE 0.4 0.1 0.5 0.5 0.7 1.5 3.o 4.o 4.3 3.3 2,7 I.Z 2.3
(1945-59)

1960 000113 31: 411 27
1961 11 13 : 11 31
1962 01 i12 : :73 :3 30
1963 000 13435 : 25
1964 000 ;22797 : :1 40

1965 22 123567 221
:12158 7321

34
1966 00 30
1967 102111 687431 35
1968 000111 383640 27
1969 1011OO 343321 19

1970 0 0002 64 40 24
1971 1 :1342 :46 :20 35
1972 10001 65452 30
1973 00000 : 5243 ; 21
1974 101114 ;55442 32
AVERAGE 0.S 0.3 0.5 0.9 1.4 1.8 4.9 6.1 4.8 4.3 2.6 1.1 29.3

(1960-70)
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Based on a\~ailablecasualty reports,
Typhoons Dinah and Gilds, Tropical Storm
Wendy, and Tropical Depression No. 20
accour.tedfor the majority of the tropical
cyclone related casualties (Table 4-7).
Typhoon Gilds proved the most disastrous of
the year. Gilds’s circulation triggered
flashfloods and landslides in KOTea and
Japan in early July resultinS in a heavy
toll of lives (128), Damage estimates of
$1.2 billion in Japan rank it among the most
costly to strike that country in recent
years. Torrential rains from the extra-
tropical stages of Tropical Depression No.
20 produced similar results on the western
coast of Korea in late August, accounting
for a combined missing and dead total of 77.
The worst marine disaster occuTred near
Southern Taiwan as 3,500 tOn Panamanian

freighter SUN SHANG sank in heavy seas
produced by Tropical Storm Wendy (60 knots)
with the loss of 31 crewmen.

The northern Philippine Islands
experienced a high frequency of typhoons (?)
during the year with Dinah’s crossing Luzon
in June being the most disastrous as
casualties totaled 106 persons. The suc-
cession of typhoons during October and
November crossing Luzon, however, also
inflicted heavy damage ($23 million) to the

rice and sugar cane crops with serious
economic impact on the island republic.
Reconnaissance of one of these typhoons
(Bess) while in the South China Sea, led to
the tragic 10Ss of a U.S. Air FoI’ceweather
reconnaissance aircraft and its crew of six.

Much of the pertinent meteorological
data and tropical cyclone damage statistics
in this chapter weTe based on information
received from the following sources:
Weather Bureau of the Republic of China;
Royal Observatory of Hong Kong; Office of
the High Commissioner, Trust TerTitorv of
the Pacific Islands; Japan Meteorological
Agency; National Weather Service of the
Republic of the Philippines; and the
Environmental Data Service, National Ocean-
ic and Atmospheric Administration, Liverpool
Underwriters Association.

1 The climatology of tropical cyclone
activity in the western North Pacific
during the last 30 years indicates a
significant increase in tropical cyclones
since 1960. This is probably due to
better observational data, especially
satellites, during recent years. There-
fore, JTWC considers the last 15-year
period as the most representative of the
long term average.

TABLE4-3 FREQUENCYOF TROPICALSTORMSREACHINGVf’HOONINTENSITYBY MONTHSAND YEARS
YEAR
1945
1946
1947
1948
1949

1950
1951
1952
1953
1954

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
000001 253110
001 1131 20
000 :1103 ; :41
100020 2241 1
100001 3331 :1’

000011 132
0012 1 ; :2 1 ;
000 :31 3 ;

:1
2

010 2 : 4 :
00001 :14 ;23 :

TOTAL
13
13
19
15
14

12
16
19
17
15

195s 10110 s 3211 19
1956 00110 ‘: 2 ;513 18
1957 10 1 1 2 33 :
1958 1 :0:3 ;3 :311 ;:
1959 0 ~01001 53322 17
AVERAG; 0.3 0.1 0.3 0.4 0.7 1.0 1.9 3.1 3.2 2.5 2.0 0.9 6.3
(1945-59)

1960 0001022 80411 19
1961 001021 35 1
1962 00 120 :7 : :0 ::
1963 0 ~1123 $4
1964 0 ~00226 :53 : : ;;

1965 1001224 3 210 21
1966 0001213 6 2201 20
1967 001 013443 0

:1
20

1968 000 1435 : 20
1969 10010 ;23231 : 13

1970 0100010 42310 12
1971 000312
1972

35310
10 0 :4 42 :;

1973 00 : : ;42 240 ; 12
1974 000 :121234 20 15

RAGE 0.2 0.1 0.1 0.7 1.0 1.2
(fi60-74)

3.1 3.9 3.2 3.4 1.6 0.5 19.1
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TABLE.4-4.. RkTIO OF TROPICALSTORK FREQUENCYDEVELOPi!EN1’TO TYPIIOOS IYTE:iSIT)’(1960-1974)

.JAX FEE MAR APR MY
AVEL4GE NUMBER

JIJi JUL .WG SEP OCT ;(OY DEC TOTAL
0.5 0.3 0.5 0.9 1.4 1.S 4.9 6.1 4.S 4.3 2.6 1.1 29.3

OF TROPICAL STORMS

~\~E~~~E )J~,fBER o,~ 0.1 0.1 0.7 1.0 1.2 3.1 3.9 5.2 3.4 1.6 0.5 19.1
OF TYPHOOXS

RAT 10 .40 .33 .20 .7s .71 .67 .63 .M .67 .79 .62 .45 .65

TABLE 4-5. SUMMARY OF JTWC WARNINGS 1960-1974

1960-1974
(AVG) _ _ _ — _1970 1971

.- 1972 1973 1974

TOTAL NUMBER OF WARNINGS 704 533 747 739 390 6.57

CALENDAR DAYS OF WARNING 146 127 163 139 77 148

NUMBER OF WARNING DAYS
WITH TWO OR MORE CYCLONES 50 29 54 46 27 38

NUMBER.OF WARNING DAYS
WITH THREE OR MORE CYCLONES 10 0 6 13 9 4

TABLE 4-6, TYPHOON DAYS 1960 - 1974

YEAR J4X FEB )IAR APR, MAY
mm- -- ~ -
1961 --- --- 8 --- 8
1962 --- --- --- 7 4
1963 --- --- 4 s
1964 --- --- --- --- 7
196S 2 ..- ..- 2
1966 --- --- --- 5 Ii
1967 --- --- 2 7 ---
1!)68 --- --- --- 6 1
1969 5 -.. ... 5 .-.
1970 --- s --- --- ---
1’371 --- --- --- 4 13*
1972 2 ----- ---- 1
1973 --- --- --- --- ---

JUX
m-
2
...
15
s,

12*

:
7
..-
2
s
6
.-.

AUG
m
1s
37*
23*
18*
23*
16*
10
8
6

24*
27*
16

7*

SEP
-
23*
8

14*
28*
25*
23*
32*
32*
10
16
21*
16*
4

0 CT
F
~7*
17*
~4*

14
14
11
21*
19
18
21*

11
21
20.

TOTAL
PER
YEAR

9s
119
107
111
108
S6

111

:;
79

111
121
42

197; --- --- --- --- 5 4 10 b 9 16* 13
ToT.(L

6Z
‘3 10 47 58

0.6 0.; 0.7 2.i
81 272 t. 280 152 49 140s

hlEA\ 3.9 5.4 13.9 18.1 17.4 IB.7 8.8 3.3 93.9
3Two typhoons occurring on the same day al-e counted as two typhoon days .

DEC
i2-
6
---
11
6
.-.
3
---
---
---
---
---
11
---
---

TNILE 4-7.

TYPE

T
T
T
TD
T

L
T
T

FOR THE 1974 SEASON

TOTAL434 214

NOTE: Gnlv CVC1O”.S for which data are nv.il.bl. .re listed
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2. INDIVIDUAL TYPHOONS

CARLA

In late April, the monsoon trough
became active in the central Carolines,
producing a tropical depression that later
became Tropical Storm Babe. Shortly there-
after, another circulation in the trough near
Ponape was noted on 29 April. The system
tracked northwestward during the next three
days, its development aided by the upper
level outflow of Babe tracking north of the
Marianas. By 2 May, the circulation located
about 225 miles southwest of Saipan, had
developed into Tropical Storm Carla (Figure
4-l).

Continuing a northwest track, Carla’s
center crossed Tinian in the south central
hfarianasabout 080CIZ on the 3rd. The U.S.
Coast Guard Loran Station on southern Saipan
(located a few miles to the north of the
center) recorded a peak gust of 57 knots
~,ithinan hour after passage of the center.
The maximum 24-hour rainfall recorcledon
Saipan during passage was 2.63 inches.

With a mid-tropospheric long wave
trough situated between 130 and 13S E, Carla
began to turn poleward late on the 3rd. As
Carla tracked west of the northern Marianas
by some 100 nm on the 4th, aircraft recon-
naissance indicated Carla’s pressure had
fallen to 978 mb and maximum winds around its
center neared 65 kts. By 12002 on the 4th,
Carla became the season’s first typhoon
(Figure 4-2).

The heavy rains and gusty winds brought
by Carla to the Marianas took a heavy toll on
fruit crops [bananas, citrus, etc.). Rota ,
Tinian , and Saipan reported 95!.damage to
crops while Pagan and Agrihan in the northern
Marianas reported 45% damage.

Carla continued to deepen on the 5th
while tracking northward. Reconnaissance
aircTaft measurements indicated peak in-
tensity was attained early in the day
southwest of the Maug Islands as Carla’s
central pressure dipped to 963 mb. Maximum
sustained surface winds (1 rein)were
probably close to 80-8S knots near the eye at
this time.

Increasing tropospheric shear began to
weaken Carla after passage north of the 20th
parallel as the cyclone approached the base
of the mid-tropospheric westerlies. Twenty-
four hours after reaching peak intensity,
Carla was reduced to tropical storm intensi-
ty, 300 nm east of Iwo Jima.

In advance of a front moving southeast-
ward from Japan, Carla began to accelerate
northeastward on the 6th and fill in central
pressure. By 12002, synoptic and satellite
data indicated the remains of Carla had
merged with the frontal zone as a weak low
near 36N and 158E.
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Dinah’s incipient stages can be traced
back to a weak circulation in the monsoon
trough first noted on synoptic charts on 5
June in the west central Carolines. The
system tracked west-northwestward passing
just north of Ulithi atoll early on the 6th
reaching tropical depression status the next
day (Figure 4-3). As a strong subtropical
ridge built westward, the depression crossed
the Philippine Sea at a rapid pace up to 20
knots. On the 8th, it began to slow in
forward speed and intensify about 200 nm east
of Samar Island.

Following somewhat of a meandering
course Dinah passed just north of Catan-
duanes Island on the !lthand veered
temporarily to a northwest track in response
to a short wave trough over the East China
sea. Aircraft reconnaissance indicated that
Dinah had developed typhoon force \~indsin
its northern semicircle during this peTiod.
An aircraft measurement shortly before
landfall indicated a central pressure of 974
mb (10/02352) the lowest observed during
the cyclone’s lifetime. At landfall, the
coastal town of Baler (15 nm south of the
center) reported a minimum pressure of 979.8
mb and gusts to 46 knots while Casiguran 35
nm north of the center measured a gust to 47
knots (Figure 4-4).

Dinah cut across-Luzon’s mountainous
terrain in less than 6 hours emerging north
of the Lingayen Gulf near the town of San
Fernando. Torrential rains (24 hour totals
up to 19.4 inches at Virac and 15.4 inches
at Baler) set off flash flooding and land-
slides in the island Republic claiming a
toll of 73 dead and 33 missing. Estimates
of damage caused by Dinah were approximately
$1 million.

FIGURE 4-3. Foamafivt?b~aged 06 V.inah

DIN.4H

Dinah assumed a westerly course after
exiting Luzon regaining typhoon strength by
midday on the llth. Aircraft reconnaissance
reported a central pressure of 978 mb (11/
085SZ) within a broad center estimated.to be
50 nm in diameter. The Japanese ship
MATSUSHIMA hiARUpassed about 40 nm east of
the center a few hours later [11/1200z)
reporting a minimum pressure of 980.8 robs.
Dinah’s central pressure varied little
thereafter, and its center remained broad
until landfall on Hainan Island.

As a high pressuTe region over South
China advanced into the East China Sea,
Dinah shifted course foi_the Luichow
peninsula on the 12th. Rebuilding pres-
sures, however, blocked tlinahfrom crossing
the South China coast. Following transit of
northern Hainan Island, Dinah weakened to
tropical storm strength and entered North
Vietnam south of Haiphong quickly dis-
sipating once inland.

While in the South China Sea, Dinahrs
circulation was extensive; radius of the
area within the 1000 mb isobar was about 360
nm by the llth. On this day, Pratas Island
150 nm noTth of the center reported sustain-
ed winds (10 rein)of 30 knots (11/12002),
and the Japanese ship’NISSHO MARU 125 nm
east of the center reported estimated winds
of 45 knots. By the 12th, an unidentified
ship caught 60 nm north of the center
reported estimated winds of 4S knots (12/
00002). Later that day, the Chinese
meteorological station on the Paracel Is-
lands 120 nm south of the center recorded
sustained winds (10 rein)of 45 knots.
Strong gusty winds were also felt in Hong
Kong on the 12th as the eye of Dinah passed
some 2s0 to 200 nm south and southwest.
Wagland Island in the Colony reported gusts
up to 60 knots and the Royal Observatory
gusts to 64 knots.

FIGURE 4-4. Typhoon V.inaha ~ew houhb ~aom
land~alt on Luzon i~gand neaz 13alcza,10 June
1974, 00172. [UM.SPimagezg) .
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GILDA

The third typhoon of the season, Gilds,
developed to typhoon strength 450 nm south-
east of Okinawa on Z July. Initial
detection of the system was on 25 June about
400 nm north of Eniwetok as a weak circula-
tion on the trailing edge of a surface
trough which extended northeastward to the
vicinity of Midway Island. The system
tracked westward for five days displaying
little marked development based on satel-
lite data coverage. By the 29th, however,
signs of increased organization became
evident and, late the following day, Gilds’s
circulation had generated surface winds of
tropical storm intensity.

Gilds began to move poleward on the 2nd
and develop winds of typhoon strength as a
stationary mid-tropospheric trough dominated
eastern China. Early that day, the Japanese
vessel SHINKYOKU MARU crossed southward just
ahead of Gilda’s path observing north-
westerly winds of 45 knots and a pressure of
988.0 mb (02/0600Z.).

The typhoon reached its peak intensity
during the two-day period it approached the
Ryukyu chain (Figure 4-5). Reconnaissance
aircraft measured a 94.4mb central pressure
(04/14312) when the eye passed 70 nm south-
west of Naha, Okinawa on the 4th. A peak
gust of 85 knots was measured at the Naha
Observatory (04/08402) during passage,
while on Kume Jima a gust of 101 knots was
registered several hours later (04/1S502)
when Gilds’s eye passed 30 nm to the west.

Heavy Tain and gusty winds from Gilds
were responsible for almost a complete
failure in Okinawa’s electric power. Heavy
rains (up to 10.8 inches at Naha) also
accounted for numerous landslides and local

flooding. One person was reported killed
and several fishing vessels sunk. Crops
including sugarcane, bananas, and vegetables
suffered extensive damage.

As the typhoon entered the East China
Sea, it tracked northward around the western
periphery of the mid-tropospheric sub-
tropical ridge. Diminishing,in intensity
while approaching Cheju Do Island early on
the 6th [Figure 4-6), Gilds responded to
increasing upper level southwesterly flow
over Manchuria, and began to accelerate. By
the 7th, Gilds’s circulation was in the Sea
of Japan as an extratropical system heading
toward southern Hokkaido.

Gilda brought torrential rains to Korea
during passage near the southeast coast with
total rainfall amounts exceeding 10 inches
near coastal areas. The highest amount of
10.8 inches was measured at Kwangyang. The
heavy rains caused flash flooding and land-
slides which completely or partially
destroyed over 700 dwellings and left over
6000 homeless. Total damage loss was
estimated at $2.8 million, with casualties
of 21 dead and 11 missing.

Meanwhile, Gilds’s circulation
activated a stationary front over western
and central Japan producing torrential rains
over a widespread area. The coastal town of
Owase on the Kii peninsula reported an
extreme 24 hour total of 16.5 inches. News-
paper reports indicated Gilds caused an
estimated $1.2 billion in property damage,
including tens of thousands of flooded
homes, damaged roads, and washed out railway
lines and bridges. The toll in Japan from
landslides and flash flooding accounted for
106 dead and 15 missing.

FIGURE 4-5. Tgphoon G.iLdaneat peak
htenbitg 100nm ~ou-thwe~io~ Naha, Okinawa,
3 Ju&j 1974, 02272. (UA4SPimagazg]

FIGURE 4-6. Typhoon G.LLdaacquti.ingext&a-
tfiop.LeaLckaaactetkbt.tch.& the Sea o~ Japan
180nm ~ou.thta~~06 Saou.t,Kohea 7 Ju.ty 1974,
0254Z. IUM.SPimage-zg)

23



+ I 1

\ 100°.- A.,... :“0”$’::Txgg;=~’ i : ~ i ~
m

* p:; Wimi::g pu& Iy”. 150”-..1 $5” 160”.

~. . ..- -’- -- -
, I t 1 1 I ,1,,

,.+ .,...
1 ,

-..

,
,.

J

0. 17/06Z -“
.. . . . .: :;:- -::’- “,. .,

h

17JUL-22JUL1974

i MINIMUM SLP 945 MBS

L
‘3 $3,.. 0$

IL I ! , ml

J.
/

.. /-””’ ““ “
d , t f t

‘:- -:- -- -“
~“oooo:o’-;O: ~:

,,/ , Q-7 ‘- ‘“’””- - ‘N
I

,,,f:: ,:,- -:,- ,; , ,

Y?P. - -,. - -. . ..- -

PALAU 1$0

/

.,, .- . . ,. .,. . ... . .

,., ., . -.

. -.. .,. . . . . . -,. . ,- -.. , . ... ,

-k-:’:ix

i

:~:

1 1

:~1’:: ;1 ‘:: ] ‘:” ~’
.,. i . . . . .. . . . . .

l~llllll!fl 11~ ,! 1,,,, tI , , ,...-! , , , , .,.-,-L .: i : ; t-



IVY

The 0000Z synoptic chart for 17 July
depicted multiple tropical cyclones over the
Philippine Sea. Harriet was weakening to
depression status east of Okinawa as Jean
developed storm force winds east of the Luzon
Straits. Meanwhile, evidence of a strength-
ening depression was noted in the monsoon
trough 250 nm west-southwest of Guam. The
last system, destined to become Ivy,intensi-
fied to tropical storm force the following
day (18th) (Figure 4-7). Within two days,
Ivy struck Luzon as a well developed
typhoon.

Ivy’s track across the Philippine Sea
was affected by a strong subtropical ridge
resulting in movement speeds of 15-18 knots.
Once Tropical Storm Jean crossed into the
East China Sea, the subtropical ridge built
westward and prevented Typhoon Ivy from
taking a climatological northwesterly track.
Instead, the typhoon was forced to maintain
a westward course near the lSth parallel.
The typhoon began to deepen rapidly on the
18th. Its central pressure dropped 32 mb in
20 hours, reaching a minimum of 945 mb (19/
1037Z) about 15 hours prior to landfall.
Filling slightly, Ivy struck the Luzon coast
south of Baler with sustained winds of 90
knots early on the 20th. A peak gust of 97
knots from the east and a minimum pressure
of 973 mb was reported at the Baler meteoro-
logical station during eye passage.

The severity of turbulence associated
with Ivy prior to landfall on Luzon was
readily attested to by an aircraft recon-
naissance crew late on the 19th. During
penetration of the wall cloud, turbulence
was sufficient to flame out one of the WC-
130’s four engines. Fortunately, engine
restart was accomplished by the crew while
orbiting in the eye.

After crossing central Luzon, Ivy
emerged into the South China Sea from the
Lingayen Gulf quickly regaining typhoon
strength lost during transit over the moun-
tainous terrain. In response to a mid;
tropospheric trough positioned just east of
the Tibetan Plateau, Ivy began to take a

more northward course gradually slowing in
forward speed and reintensifying as it
approached South China (Figure 4-8).
Estimates based on satellite data indicated
that prior to landfall (just east of the
Luichow peninsula onthe 22nd) maximum
sustained winds near the center were prob-
ably in the 85-9S knot range.

The circulation of Ivy caused gale
force gusts at Hong Kong as she passed 1S0 nm
south of the Colony. Peak gusts of 63 knots
and 55 knots were recorded on the exposed
islands of Cheung Chau and Waglan Islancl,
respectively. Maximum 24-hour rainfall was
relatively light at the Royal Observatory
with only 1.4 inches recorded on the 22nd.
Ivy’s circulation quickly lost identity
after moving inland midway through the 22nd
and the system disap eared from the surface

!-analysis 24 hours la er.

In the Philippines, the typhoonts
casualty aftermath mounted to 66 persons
with 46 of these listed as missing. Hardest
hit by Ivy was Baler,.a town of 15,000, in
which newspaper reports indicated SO% of the’
houses were leveled. AlSO in the F’olillo
Island group in Lamon Bay, 42 fisherman were
reported lost following Ivy’s passage.
Estimates of dollar damage to structures,
crops, and livestock in Luzon were placed at
$2 million,

FIGURE 4-7. Taop&a17 S.teamlug about 450 nm
eaht o~ SamaR Ibland. Taop.icaLS.tonmJean .iA
b;eenapproaching Taiwan, lg JuLg 1974, 0253Z..
{UMSP .imagehg)

FIGURE 4-8. Tgphoon rug i-nthe South China
Sea 250 nm ~outh o~ Hong Kong, 21 JuQ 1974,
0339.?. [UMSp .Lmagezy)
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From its early stages “eastof the
Marianas, to final dissipation over Japan,
Mary’s behavior was atypical of a tropical
cyclone. Mary’s circulation during the
early stages was marked by maximum wind
bands removed f~om the center by several
hundred miles. In addition, the storm’s
circulation reached enormous proportions,
dominating the weather events over the
entire Philippine Sea for several days. The
longest lived tropical cyclone of the season,
Mary persisted for 15 days with 2 1/2 of
these days spent inland from the East China
coast. Toward the end of its lifetime, Mary
culminated its unusual behavior by defying
climatology, leaving the East China coast on
an easterly heading, and regenerating to
typhoon strength.

First identified as a weak circulation
on synoptic surface charts on 9 August, Mary
developed to depression status by the llth in
the monsoon trough some 250 nm east of
Saipan. It is significant that during this
period surface pressure falls to 5 rob-below
normal were occurring along the trough
across the Philippine Sea. As a result, the
monsoon westerlies began to intensify
producing a narrow belt of winds averaging
25-30 knots feeding into the depression. By
the llth, satellite data revealed a band of
cloudiness extending from the Philippine
archipelago to the eastern Carolines in
response to the strengtheningmonsoon flow
(Figure 4-9).

Initially moving northeastward, Mary’s
circulation began to generate winds of
tropical storm force late on the llth.
Thereafter, the storm shifted to a northwest
course abruptly accelerating in forward speed
to 14 knots on the 13th. Mary’s circulation
was characterized during this period by the
existance of maximum wind bands far rem<ed
from the low pressure center. Reconnais-
sance aircraft reports on the llth and 12th
indicated that the center was becoming
increasingly separated from the associated
convective cloudiness. By the 13th, the
center was 200 nm from the nearest con-
vective band. The dimensions of the
anomalous structure was readily apparent in
satellite views on the 14th (Figure 4-10).
By this time a band of convective cloudiness
spiraling around the center in a broad arc
was evident--a pattern quite similar to an
extratropical low. ,

As Mary’s center took a poleward ,
component on the 12th and 13th, the
associated convective band leading into the
circulation, and trailing some 500 rimsouth
and southwest of the center, drifted over
Guam. Winds gusting to gale force occurred
over a period of 3 days starting early on
the llth. Peak gusts from the southwest
reached 57 knots on the 12th (09502) @nd the
13th (20122] at Andersen AFB. Rainfall
amounts of 7.25 inches in 24 hours were
recorded at Andersen AFB between the llth
and 12th as the island lay beneath Mary’s
outer convective band. This extreme 24-hour
rainfall amount exceeds all records for
August on Guam.

‘------ w—__---”- ___

The persistent strong southwesterly
winds were responsible for significant
damage to marine interests on Guam. The
CARIBIA, a 40,000 ton uassenger liner, being
towed to Taiwan for salvage, broke loose
from her tug at the entrance to A~ra Harbor,
ran aground on the breakwater? and later
sank. An estimated $3.3 milllon loss was
associated with the sinking of this vessel.
The heavy seas also took their toll on small
craft (which are normally protected on the
leeward side of the island in the trades) as
many broke their moorings and went aground.
One yacht valued at $250,000 was included
among the lost vessels. Two lives were lost
due to drowning and damage estimates
amounted to over $542,000 in the Territory.

On Rota, Tinian, and Saipan crops were
especially hard hit by the strong winds and
torrential rains. On Tinian, the vessel
MV MARIANAS broke from its moorings and went
aground. In the northern Marianas, major
damage was sustained mostly to copra and
banana trees.

As Mary neared the Volcano Islands, the
area of surface pressure of 1000 mb or less
was exceedingly large-stretching at its
greatest diameter some 1200 nm in a noFth-
northeast/south-southwest orientation and
850 nm in an east-west direction. The
unusually low pressures in the trough trail-
ing Mary southwestward into the Philippine
Sea caused development of a tropical depres-
sion some 350 nm north-northwest of Yap.
Moving eastward in Mary’s circulation, the
depression apparently interacted with the
tropical storm midday of the 14th when it
approached within 700 nm of MaryTs center,
Mary’s forward motion began to slow and the
storm abruptly shifted to a westerly course
early on the 15th. Meanwhile the strong
tropical depression accelerated in forward
speed around Mary’s southeastern side and
dissipated due to the excessive vertical
shear.

Late on the 14th the center of Mary’s
broad eye crossed 35 nm south of Chichi
Jima. The island’s meteorological station
reported a minimum pressure of 977.1 mb
(14/2Z40Z)--only slightly higher than an
aircraft reconnaissance central pressure
observation a few hours later (972 mb at

15/02172).

On the 15th, a second depression was
spawned 300 nm east of Luzonin the low
pressure envelope trailing Mary. Accelerat-
ing eastward in Mary’s circulation, Nadine
developed to tropical storm force late on
that day. Once Nadine was -within 700 nm of
Mary’s center late on the 15th a second
interaction occurred, resulting in Maryis
continued westward movement (Figure 4-11).

A long wave mid-tropospheric trough west
of Lake Baykal began to deepen on the 16th
resulting in a rapid building of a ridge -
downstream over Manchuria with a high pres-
sure cell centered near Port Arthur. This
abnormally strong high blocked any further
poleward movement and caused Mary to maintain
an anomolous westward course until landfall
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on the -East China coast on the 19th.

During this westward movement, satel-
lite data indicated that Mary developed a
more tropical appearance as a canopy of
cloudiness covered the cyclone’s center.
Nary intensified slightly, and for a short
period on the 18th winds reached typhoon
force as the storm cut through the Ryukyu
chain (Figure 4-12). Naze city on Amami-O-
Shima reported the lowest pressure (979.6
mb at 18/0240Z) as Mary’s center tracked
20 nm to the north. The highest,winds in
the Ryukyus were measured at Yakushima
Island which recorded a peak gust of 90
knots at 18/0040Z. As the typhoon’s pre-
cipitation swept over southern Kyushu,
heavy rainfall amounts varying between
8 and 11 inches were reported in the
mountainous areas. Miyakonjo on Kyushu
measured the greatest 24 hour total of
6.4 inches during the 18th.

Moving inland on the China coast about
100 nm south of Shanghai late on the 19th,
Mary was blocked from moving into the
mountainous interior by a high cell over
central China. As a result, Mary stalled
just inland as a deep depression for
several days. Meanwhile, the mid-tropos-
pheric ridge over Manchuria began to break
down rapidly as a developing mid-tropospheric
trough east of Lake Baykal begin to deepen
equatorwards.

By the 22nd, the increasing westerly
flow west of and over the Gulf of Chihli
forced the depression back out over the
open waters of the East China Sea.

Regenerating to minimum storm strength
on the 23rd, Mary passed over Okinawa as a
“back door” storm early on the 24th increas-
ing in forward speed to 13 knots during
crossing. The meteorological station at
Kadena Air Base registered a minimum pressure
of 981 mb (24/0105Z) and a peak gust from the
northwest at 41 knots. Center passage was
estimated 18 nm to the north of Kadena. At
the Naha Observatory a peak gust of 58 knots
(24/03302) was recorded. Later in the day,
Mary passed just north of Minami Daito Jima
as the storm achieved typhoon intensity. The

FIGU
Aou.i

IRE
!hwe

Japanese weather station on the island exper-
ienced a peak gust of 90 knots (24/1707Z) and
a minimum pressure of 969.3 mb (24/1704Z).

The development of a low within a mid-
tropospheric trough over Korea began to draw
Mary on a northward course late on the 24th.
Due to the tightening gradient over Japan
created by this deepening trough and a sub-
tropical ridge cell positioned east of
Honshu, Mary accelerated north-northeastward
reaching a forward speed of 26 knots prior
to striking Honshu near Hamamatsu on the
26th.

Mary briefly maintained typhoon status
on the 2Sth, although the cyclone’s winds
dropped to storm strength prior to landfall
on Honshu. Further evidence of Mary’s
rejuvenation came from aircraft reconnais-
sance late on the 24th observing a 15 mb drop
in 24 hrs to 964 mb (24/21412). Several
hours later the British vessel W. C. VAN
HORNE was caught near the eye of the typhoon
while crossing 30 nm east of the center.
Winds of 70 knots from the south and a
pressure of 981.8 mb were reported from this
vessel at 25/0600Z. Crossing the Japanese
coastline near Hamamatsu, the meteorological
station indicated Mary’s central pressure
had risen to 986.2 mb [26/0030Z). Thirty
minutes prior to center passage a peak gust
of 63 knots was recorded at the station.
Elsewhere along the coast, Omaezaki reported
a southerly gust of 69 knots (26/00502).

Merging with a frontal system over
Japan, Mary became extratropical moving
inland over Honshu early on the 26th. Heavy
rains spread over the north central region
of the island with the greatest 24 hour
amount of 8.98 inches occurring at Nikko.
On the southern coast, Shizuoka City
recorded a 24 hour total of 6 inches.

Only one causualty occurred in the
Japanese islands as a result of Mary; how-
ever, strong winds associated with Mary
over the Sea of Japan were responsible for
capsizing a fishing trawler off Cape
Amasaki. Of a crew of eleven, only one was
rescued.
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FIGURE 4-10. Tfiop~caL S.tonm Ma&y appean~ng

ab an extkatiopical Agl..tem centetad 220 nm
hou.thtab~ 06 Iwo Jima, 14 Augu~.t 1974, 0118Z.
(WSP imagezgl

FIGURE 4-12. Mazy adtez h’tach-
.ingtyphoon ~okce cwiened 100
nm noh.th 06 Naha, ~k~nawa,

1~ AuguA2 1974, 03272. (OMSP
.Lmagezy]

FIGURE 4-11. Tzopicat SXomm Makg [top)
cen.teaed550 nm bouth 06 Tokyo. T&op.ical
.’Wo.tmNadine {bottom] 700 nm duathet ~ou.thin
the Ph-i.t.ippineSea ih cen.tened400 nm nok.th
o~ Yap lh.2and,J6 Augu~t 1974, 0223Z.
(UMSP imagezg}
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POLI

While Mary was accelerating toward
central Honshu, satellite data revealed
another disturbance, induced from an upper
level low, was showing signs of development
400 nm east of the northern Marianas.
Midday on the 26th, the circulation system
intensified into Tropical Storm Pony about
40 nm northeast of Saipan. Development was
rapid thereafter, as the storm’s central
pressure dropped 25 mbs in a period of a
day after an aircraft reconnaissance read-
ing of 989 mb late on 26th (2056Z).

Pony’s movement in the central
Marianas was erratic as the storm was
impeded by a high pressure cell located to

the southwest near Yap. By the 27th, how-
ever, the flow about a strong high east of
Japan dominated, and Pony departed the
“CO1” region between the t~’oanticyclones
increasing in forward speed to 12 knots.

Veering northward late on the 28th,
the typhoon took aim on the Volcano
Islands. Pony’s central pressure con-
tinued to fall terminating at a minimum
value of 948 mb 170 nm south of Iwo Jima.
Twelve hours later the typhoon passed
abeam of Iwo Jima and later on the 29th
passed about 70 nm west of Chichi Jima.
Iwo Jima reported peak gusts of 108 knots
from the south (29/07052) after the east-
ern edge of Pony’s 20 nm diameter eye
passed the island. A minimum pressure
of 951.5 mb was registered while in the
eye. Later, Chichi Jima recorded a peak
gust of 88 knots from the east-northeast
“(29/1240Z)and a minimum pressure of
989.8 mb (29/1900Z) during passage.

During Pony’s advancement northward
from the Marianas, Tropical Storm Rose
generated east of Taiwan. Late on the 29th,
Rose had moved to a position just north of
Okicawa, and become quasistationary. The
proximity of Tropical Storm Rose 700 nm
west of Pony and a blocking high north
and northeast of Pony resulted in the
beginning of a Fujiwara interaction on the
30th. Pony began to turn northwest to
westward during the next day and a half,
as Rose sped around the south side of
Pony’s circulation (Figure 4-13).

With a long wave trough over eastern
China, and Rose weakening significantly on
Pony’s eastern periphery, the typhoon veered
abruptly on a northward track late on the
31st. Increasing in forward speed to 15
knots , Pony’s center struck the Japanese
islands of Shikoku and southwestern Honshu,
emerging six hours later in the Sea of Japan
late on the lst. Diminishing to tropical
storm force in the Sea of Japan, Pony
continued a poleward movement crossing the
Russian coast east of Vladivostok as an
extratropical low on the 2nd,

As Pony’s eye moved ashore on Shikoku,
the Kochi City meteorological station 20 nm
east of center, measured a minimum pressure
of 976.3 mb [01/09202), and a peak gust from
the east at 78 knots (01/09302). The
Ashizuri station (20 nm west of the center),
however, reported the lowest pressure on the
coast--966.5 mb (01/0740Z). Murotomisaki

>Y

(elev. 745 it, 70 nm northeast of the
center) reported the highest gust--95 knots
from the east (01/0310Z)--severnl hours
before Pony’s landfall. ifa~imum24-hour
rainfall measured on Shikoku Island due to
PoIly was 11.8 inches at the coastal station
of Ashizuri.

During the typhoon’s passage across
Japan, Pony’s circulation intensified a
Stationary front over east central Honshu
bringing excessively heavy rains to t}]e

mountainous area west of the Kanto plain.
Ogochi, Tokyo prefecture reported a total
of 19.7 inches during the typhoon’s passage
while stations in Saitama and yamanashi
prefectures received totals as high as 19.5
inches and 14.4 inches respectively. These
heavy rains set off one of the worst floods
in Tokyo since World I\rar11. The swollen
~~m:eRiver washed over its embankment at

Tokyo prefecture flooding many homes
“andcausing 7600 inhabitants to be evacuated
from their homes.

Elsewhere, electrical power was cut off
in Kochi and Hiroshima in the path of
Pony’s center due to the high winds and
landslides downing power lines. On the
coast, two 10,000 ton freighters, berthed
under construction at Urato Bay near Kochi,
were washed out to sea when the water level
went up some 9 feet. In the typhoon’s wake,
Pony left over 10,000 homes destroyed or
inundated and a casualty toll of 45 injured
and 9 dead or missing.

FIGURE 4-13. Typhoon Po.Ug 250 nm ~ou.tho{
Nagoga, Japan. Tkop.icalS.teamRoAe appeatb
Auathch bou.thwebt06 Potty centtzcd 230 nm

eah~ Od NaJsa, Ok.inawa. 30 Auguht 1974,

2300Z. [UMSP -imagezg}
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SHIRLEY

As Pony transformed to an extratropi-
cal cyclone”in the Sea of Japan, the
monsoon trough reformed across the Philip-
pine Sea from Taiwan to the Volcano
Islands. On 3 September, a tropical
cyclone was evident in synoptic and
satellite data about 150 nm south of
Okinawa. Drifting east and northeastward,
Shirley was located about 60 nm south of
Minami Daito Jima on the 4th when aircraft
reconnaissance reports observed winds
reaching storm force in the circulation’s
northern semicircle (Figure 4-14).

Located at the base of an upper level
trough east of Korea, Shirley drifted
slowly northward passing abeam of Minami
Daito Jima early on the 5th. A minimum
barometric’reading of 986.0 mb was
recorded at the island’s weather station
(os/0300z). Peak gusts out of the south
measured 54 knots (0S/13002).

As the 500-mb trough over the Sea of
Japan moved eastward on the 5th, rising

heights north of Shirley caused the storm
to turn westward. By the 6th, aircraft
reconnaissance of Shirley indicated winds
had reached typhoon force shortly before
the storm’s center passed over the island
of Okinoerabu-Shima in the Ryukyu chain.
(Figure 4-15) The barometer dipped to
977.4 mb on the island during center
passage (06/l130Z), and, as winds shifted
to the south-southeast, a peak gust of 82
knots was recorded (06/1310Z).

Shirley’s circulation was rather small
as gale force winds were limited to a
radius of 75 nm of the center. To the
north, Naze on Amami-O-Shims reported peak
gusts to 43 knots (07/0150Z), while to the
south the gust recorder at the Naha Obser-
vatory measured 44 knots (06/15302).

An approaching short wave over the

Yellow Sea began to draw Shirley on a slow
poleward drift on the 7th. As the base of
this trough by-passed the typhoon to the
north, Shirley accelerated in a northeast-
erly direction on the 9th, landing lZ hours
later slightly below typhoon force on the
coastline of Kyushu. Prior to landfall,
the center passed directly over
Kusagakishima (elevation 454 feet) which
experienced a barometric reading of 982.4
mb (08/08002) and sustained 10-minute winds
of 70 knots.

The coastal city of Makurazuki, 10 nm
south of center crossing, received wind
gusts to 90 knots (08/10502) from the
south-southeast followed by a minimum pres-
sure reading of 985.9 mb (08/l120Z).

Accelerating to forward speeds of 24
kts, Shirley quickly passed Kyushu and
Shikoku and transformed into a weak extra-
tropical low over the Kii peninsula on the
9th. Strong gusty winds occurred along the
southern coast of Shikoku as Shirley’s
center passed by late on the 8th. South-
southeasterly winds peaking near 42 knots
and 70 knots were recorded at Ashizuri and
Murotomisaki (station elevation 745 feet)
respectively.

Torrential rains brought by Shirley
totaled 6.2 inches in 24 hours at Nobeoka
on the eqstern coast of Kyushu, while
Tokushima on the eastern coast of Shikoku
reported 7.5 inches (24 hours) during
passage. The heavy rains halted the
Japanese National Railway services in
parts of Kyushu and completely in Shikoku.
Fewer blackouts were also wide spread in
Kyushu due to gustywinds downing power
lines.

Landslides and flash,flooding as a
result of the rains were responsible for
the flooding of over 30,000 homes, and a
casualty toll.of 13 dead or missing.

FIGURl 4-14.
cen.tezcd180
3 Sep.tembe&

FIGURE 4-15.
h.taeng$h110
6 Sep.tembea

Shhtey teaching typhoon
nm uok.thea~z06 Naha, Okiflawa,

974, 02392. (OMSp imagemg)
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Developing from a disturbance initi-
ated by an upper tropospheric low, Virginia
began to display increasing organization in
satellite data early on the llth, 200 nm
west of Marcus Island. The circulation
advanced northward, shifting to a northeast
course and developed tropical storm force
winds on the 12th. (Figure 4-16) BY the
time aircraft reconnaissance was conducted
on Virginia late on the 13th, winds had
increased to typhoon intensity. Flight
level (700 nh) winds of 80 knots were
measured in the southern semi-circle on
penetration, while a central pressure of
980 mb was recorded within an eye 40 nm
in diameter.

Virginia developed winds of typhoon
strength at an unusual poleward latitude of
33°N. This was only the 6th tropical
cyclone since 1945 to first achieve typhoon
intensity north of the 30th parallel.

As a deepening S00 rob-lowapproached
Manchuria from the Lake Baykal area qn the
13th, the accompanying downstream ridging
caused the westerlies north of Virginia to
weaken and retreat poleward. As a result,
the typhoon continued to track northeast-
ward in a favorable vertical shear zone to
maintain its intensity. Further aircraft
reconnaissance of Virginia at 13/07302
revealed the storm was still tropical in

VIRGINIA

character at the 37th parallel. The
central pressure had dropped to 969 mb in
an eye with a 700 mb temperature of 16C”
(Figure 4-17). Maximum flight level
[700 mb) winds of 90 knots were recorded
just outside the eye in the wall cloud
region.

By the 14th, a major trough was deep-
ening over Manchuria causing a strong ridge
to develop over the Kamchatka peninsula. By
mid day, Virginia was blocked by an anoma-
lous high pressure cell to the northeast,
resulting in an unusual northwestward
movement for a tropical cyclone located at
such a northerly latitude (37N). Virginia’s
tropical lifetime ended shortly thereafter,
as satellite data indicated weakening on
the lSth and development of extratropical
characteristics later in the day 400nm east
of Hokkaido.

During the typhoon’s northward track,
numerous vessels in the shipping lanes
were caught in its circulation and reported
gale force winds. The strongest winds were
experienced by a Netherlands ship (call
sign PJSM) (40 knots) on the 13th ‘andthe
PRESIDENT VAN.BUREN (4S knots) on the 14th.
The Japanese ship AKAISHI caught near the
center on the 15th (00002) reported north-
easterly winds of 57 knots and a barometer
reading of 989.S mb. .

FIGURE 4-16.. Tkop.ica2S20km V.ihg.in.ia370 nm
noh.thwebt06 Maacuh lhLand, 11 Sep.tembck1974,
22432. [OMSP expanded imagezyl

FIGURE 4-17. Typhoon U.&g.Ln.Laneat paak
.in.ttnbi$yadteh CJLObb&Ig tha 35th pahaLlet
750 nm Cabt 06 Tokgo, 13 Scp.tmbek 1974,
22072. [UMSP expanded .Lmagazy}
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Evolving from a disturbance initiated
by an upper tropospheric low, Agnes
developed to depression intensity about
150 nm southeast of Marcus Island on 24
September. Although weak, the flow about
the subtropical ridge to the north of the
depression kept the tropical cyclone on a
slow westerly and later a west-northwest-
erly track for the next three days.

Indications from satellite data
revealed that the circulation was intensi-
fying rapidly on the 25th. Proof of this
development occurred when the center of
Agnes passed about 60 nm south of Marcus
Island later that day. The Japanese
meteorological station on the island
experienced strong easterly gusts to 81
knots (25/l140Z) following a minimum
barometer reading of 998,7 mb (25/06002)
(Figure’4-18). Aircraft reconnaissance
of Agnes the next day (Z6/1450Z) confirmed
that the storm had gained typhoon force.
Flight level (700 mb) winds of 70 knots and
a central pressure of 984 mb were reported.

As a cell in the subtropical ridge west
of Agnes weakened significantly on the Z7th,
the typhoon began to abruptly track north-
ward. With upper level westerlies strength-
ening east of Japan, Agnes shifted to an
east-northeast track 36 hours thereafter,
and accelerated in forward speed early on
the 29th (Figure 4-19).

FIGURE 4-18. Agne& zuch.Lng $gphoon AtZCII@h

100 nm web.to~ Maacuh lAland, 25 Sep.tembeh
1974, 21512.- (DMSP imagtmg)

Like typhoon Virginia, Agnes continued
to deepen after recurvature. Reconnaissance
aircraft observed the lowest central pressure
of the typhoon’s life (961 mb) on the 30th
(0303Z). In addition, flight level (7OO mb)
winds of 135 knots were observed 40 nm from
the center during exit from the eye. Forward
speed of Agnes at this time had increased to

15 knots.

Over the Kuril Islands, a 500 mb low was
tracking eastward accompanied by a deep
trough. The amplification of strong south-
westerly flow ahead of the trough caused
Agnes to turn on a northeast course and accel-
erate to 30 knots by 1 October. Satellite
data indicated Agnes acquired extratropical
characteristics after crossing 35”N; however,
the circulation remained intense as evidenced
by aircraft flight level (700 mb) winds of
110 knots (01/04152). The strong extratropi-
cal low of Agnes continued to race poleward
thereafter, finally merging with the advanc-
ing 500-mb low 300 nm south of Attu in the
Aleutian chain on the 3rd.

FIGURE 4-19. Moonlight v.i-bust 06 Tgphoon
Agntb a~~ek hhL&t .toan eabtea[g tnack.
Lightb o~ Tokgo 750 nm to the no4thwebZ and
o.thet cLt.ieb in Japan ate v~b.iblein te~.t-
hand poet-iono~ data, 29 Sepfenibea 1974,
1119Z. (lMSP .imagezg]
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BESS

The circulation that eventually
developed into Typhoon Bess was first noted
on synoptic charts south of Guam on 7
October (OOOOZ). The circulation was accom-
panied by broad monsoonaI flow, and, by the
9th, evidence from satellite data and air-
Craft reconnaissance indicated two Cente=s
had developed [Figure 4-2o). The northern
system dominated, while the center that had
initially been tracked for several days
dissipated. Due to a strong subtropical
ridge, movement of the entire circulation
complex up to this time had been rapid, with
a forward speed of 18 knots. Due to a
deepening trough in the westerlies over the
East China Sea, the pressures north of the
storm weakened, and Bess slowed to almost
half its original speed.

Winds in the cyclone reached typhoon
intensity early on the 10th as it approached
northern Luzon. Approximately 24 hrs later,
coastal crossing occurred about 50 nm south
of Escarpada point. Inland, Tuguegarao City
reported a pressure of 976.9 mb (the minimum
reported during the storm’s lifetime) while
Bess’s center passed 31Jnm north of the sta-
tion. Relatively unaffected by a short
journey over the mountainous island, Bess
emerged into the South China Sea as a minimal
typhoon.

Bess’s circulation brought high winds
affecting much of Luzon and the straits.
Inland, Baguio weather station (elevation
4860 feet) experienced wind gusts to 80 knots
while Appari on the northern coast recorded
a gust to 96 knots. In the Luzon straits
several ships reported strong winds as the
typhoon’s center passed to the south.on the
llth. The Indian ship BAILADIA and a German
vessel (call sign DEBC) experienced north-
easterly winds of 50 knots and 57 knots ‘
respectively. Considerable rainfall with 24
hour totals of 5 to 6 inches occurred over
much of northern Luzon, with a 24 hour ex-

FIGURE 4-20. Taop&cal Sxoam L$tbA exn~o~z.ug
a baoad CihCu&I~iOn centet 500 nm eabt o{

Luzon IALand, 9 Odobea 1974, 0?35Z.

treme of 30.8 inches measured at Baguio
during passage. Landslides and flash flood-
ing accounted for casualties of 26 killed
and 3 missing. Total damage including
public and private property, agricultural
crops (rice), ~d livestock were estimated
near $9.2 milllon.

Once in the South China Sea, Bess
turned westward in response to a massive
,!lghpressure area dominating central and
South China. The combination of the
typhoon”s envelope of low pressure and this
high pressure area generated a strong north-
east flow over the waters south of the China
coast. pratas Island, 110 nn to the north-
west of the typhoonls center, reported
sustained (10 minute) winds of 50 knots on
the 12th while the British ship ~MARCOPOLO
estimated winds of 45 knots 2z0 nm north-
west of the center (Figure 4-21). .4sBess
tracked south of Hong Kong late on the 12th,
peak gusts of 58 knots and 49 knots were
observed at lVaglandIsland and the Royal
Observatory respectively.

As the modifying northeast monsoon flow
entered the typhoon’s circulation, the cen-
tral pressure began to fill and winds associ-
ated with Bess dropped to tfopical storm
stren~th on 13t5. ness increased in forward
speed crossing Hainan Island late ‘in the day
an~,wza;:ned to depression intensity.
Emerging into the Gulf of Tonkin, the circu-
lation continued to weaken, eventually
dissipating on the North Vietnam coast ear-
ly on the 14th.

FIGURE 4-21. 13eAb 06 tin.imat-typhoon
A~ZUIgZh in the South China Saa 290 nm
AouXheabt 06 Hong Kong, 12 Oc.tobah 1974,
03212. [DMSP -Lmagwy)
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CARMEN

As Bess passed south of Hong Kong, the
monsoon trough in the Philippine Sea pro-
duced another circulation west of Yap. This
system moved westward displaying increasing
organization on satellite data. Reports
received from the Liberian ship ASIAN
MORALITY (west wind 4S knots, pressure 998.S
mb) passing close to the c-enteron 15
October (OOOOZ) confirmed that Carmen had
reached tropical storm strength 180 nm east
of Samar Island.

Intensifying further, Carmen turned on
a northwest course and headed for northern
Luzon. Some 12 hours prior to arrival on the
Luzon coast near Casiguran, aircraft recon-
naissance reported a central pressure of
974 mb (lowest during the lifetime of storm)
and winds of minimal typhoon force [Fi~ure
4-22).

Casiguran reported gusts to 59 knots and
a minimum pressure of 981 .2 mb as the center
passed just north of the station. Maximum
24 hour rainfall recorded as the storm cut
across Luzon was at Baguio [8.98 inches).
Casualties in the wake of Carmen amounted to
13 dead, and damage losses were estimated
near $11.6 million.

Elsewhere, eastern Taiwan suffered crop
damage near $1.4 million due to the heavy
rains associated with typhoons Bess and
Carmen. Newspaper reports indicated 11 per-
sons killed on Taiwan.

As Carmen entered the South China Sea,
weakening pressures over east central China
influenced the typhoon to slow in forward
speed. On the 18th, satellite intensity
estimates indicated Carmen probably reached a
peak strength of 75 knots about 120 nm south
of Hong Kong as the storm edged slowly north-
westward.

FIGURE 4-22. Tgphoon Caxmen a dew”houm
pzioJL-toLandfall on Luzon neak CaA.iguzan,
16 Odobeh 1974, 03482. [LWKP Lnagetg)

During the 18th, several ships caught in
Carmen’s circulation reported strong winds.
An unidentified vessel experienced northerly
winds of 45 knots 150 nm northwest of the
typhoon’s center, while the Norwegian ship
JARAMA reported easterly winds of 50 knots
130 nm to the northeast (both reports 18/
Ooooz) . Later the U. S. ship RAPHAEL SEMMES
passing south of the center reported 60 knot
winds at 18/1200Z and 19/OOOOZ.

Following passage of an upper level
trough over the Yellow Sea on the 18th, a
high pressure ridge began to penetrate into
South China, causing a northeasterly flow of
modified air from the land mass into the
typhoon’s circulation. Within 24 hours,
Carmen’s central pressure began to fill
rapidly, and winds dropped to tropical storm
force. Turning on a more westerly course,
Carmen weakened to depression strength and
later dissipated east of the Luichow penin-
sula early on the 20th.

The center of Carmen approached within
70 nm of Hong Kong on the 19th producing
considerable rainfall and gale force winds in
the Colony. Peak gusts of 70 knots were
observed both at Waglan Island and the Royal
Observatory. Maximum rainfall during the 3
day period (18-20 October) totaled 18.1
inches (Figure 4-23). Carmen brought much
needed rain to the ,Colonywhich was suffer-
ing from a drought; however, heavy downpours
flooded many low-lying areas and caused
landslides and road collapses. Newspaper
reports indicated extensive crop damage due
to flooding caused by the rains. Two
lighters went aground and four other vessels
broke away from their moorings. One fatal-
ity was attributed to Carmen in the Colony.

FIGURE 4-23. Taopical StofimCaamen apptoac?t
Zng fhe South China coa~t 90 nm AOu~hLUeb~ o~

Hong Kong, 19 Octobtt 1974, 0434z. [OMSP
.imageky]
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DELLA

The third in a succession of tropical
cyclones developing during October, Della
formed in the monsoon trough south of Guam
while Carmen weakened in the South China
Sea on the 19th. Two days later, the
circulation intensified to tropical storm
strength approximately 250 nm east of Samar
Island (Figure 4-24).

The subtropical ridge north of Della
eroded quickly on the 21st as a major short
wave in the westerlies approached from
China. Della was drawn up into the weak-
ness as the storm shifted to a northwest
and later a north-northwest track. While
winds about the center reached typhoon
force, the short wave trough bypassed the
meridian of Della late on the 22nd. With
passage of the trough, a strong mass of high
pressure advanced into southeast China and
blocked further poleward movement of Della.
The typhoon responded by turning sharply ,
westward.

Navigating the Luzon straits during the
23rd, Della’s center shifted southwestward
and skirted the Luzon coast near Cape
Bojeador. During this period, strong gusty
winds swept the northern Luzon coastline.
ApaTri measured a Rust to 85 knots from the

FIGURE 4-24. Del.2aach.ieu.ingtaop.icai?
b-teambtfiengXh in the Ph.&Lppine Sea
210 nm eUbl 06 Samah lbLand, 21 Oetobea
i974, 00232. (OMSP imagezyl

south after center passage, while Laoag
reported southwesterly winds gusting to S6
knots. Vigan, on the west coast, received
the heaviest 24-hour rainfall (3.1 inches).
Only slight damage occurred in the Philip-
pines due to the center avoiding landfall.

Charting a westwar’dcourse across the
South China Sea as a relatively small
typhoon, Della intensified steadily. A
Japanese ship the YAMAMIZU MARU encountered
winds of 60 knots southeast of the center on
the 24th [06002) while the Israeli ship
VJRITH reported 60 knot winds as it crossed
west of Della~s eye 12 houTs later
(24/1800Z). Aircraft reconnaissance’of
!)ellaon the 25th (04S62) measured a cen-
tral pressure of 958 mb (lowest recorded
during the storm’s life) within a tight eye
15 nm in diameter (Figure 4-25).

Intensity estimates from satellite data
suggested that Della weakened slightly before
landfall on Hainan Island on the 26th.
Emerging into and crossing the Gulf of
Tonkin, the storm never>regained its former
intensity. Following coastal crossing of
North Vietnam early on the 27th, the circu-
lation weakened and subsequently disappeared.
from synoptic analyses.

FIGURE 4-25. Typhoon Ue.tta neat peak
in.ten~i.tg .inthe Soui51 China Sta 2g0
nm bou.th 06 Hong Kong. 25 0cZo6ea 1974,
00522. fUMSP image~yl
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ELAINE

Elaine, the largest of the typhoons to
traverse the Philippine Sea during October,
was upgraded from tropical depression status
early on 25 October about 550 nm northwest
of Guam. Developing from a circulation in
the monsoon trough near Guam (the fourth
to form in the trough during October), the
envelope of Elaine’s 1000 mb isobar even-
tually grew to 500 nm in diameter prior to
striking Luzon a week after initial detec-
tion (Figure 4-.26). During this period,
Elaine intensified markedly as aircraft
reconnaissance of the typhoon, 12 hours
prior to striking Luzon, observed a central
pressure of 943 mb and 700 mb flight level
winds of 110 knots.

The same high pressure regime that
forced Della on a westerly track through
the Luzon straits on the 23rd extended east-
ward, and, late on the 24th, blocked Elaine
(as a depression) from any further poleward
movement. For a period of three days,
Elaine was influenced by this ridge of high
pressure to the north, forcing the typhoon
on an atypical westerly heading across the
Philippine Sea - an anamolous track for
October tropical cyclones developing near
the Marianas which normally follow a north-
ward recurving course.

Elaine , the most severe typhoon to
strike Luzon in the month, brought strong
winds over a large expanse of the northern
Philippines. Inland, Tuguegarao City
observed a minimum pressure of 958.7 mb
(27/2300Z) and peak gusts to 96 knots as
the center passed south of the station. The
west coast station of,Vigan recorded a
minimum pressure of 972.0 mb with an extreme
gust of 100 knots (28/1100Z) as the center
emerged into the South China Sea. Newspaper
reports indicated the winds were strong
enough to lift a new galvanized iron roof
off a centuries old cathedral in Vigan.
Manila (180 nm to the south) received gusts
to 43 knots. Baguio (elevation 4860 feet)
experienced extreme winds of 76 knots when
the center passed 70 nm to the north.

Elaine brought 24-hour rainfall totals

of 3 to 4 inches to northern Luzon while
Manila reported 10.5 inches. An extreme
Z4-hour amount of 32.2 inches was reported
at Baguio. The heavy rains combined with
those brought by Della several days earlier
left most farmlands under water.

Damage was extensive in Luzon with
estimates of losses to crops) private and
public properties amounting to $21 million.
Thousands of homes were destroyed or damaged
with some 300,000 persons left homeless. A
total of 23 persons were listed as killed,
14 of whom were lost when swept off a ferry-
boat in the Sibuyan Sea.

Maritime casualties were high as 20
Philippine fishermen were counted missing in
coastal waters. At sea, the 39-ton Japanese
Vessel KOSHU MARU sank east of Luzon with
its crew of 11 presumed lost. The 38oO ton
Korean ship MOKPO reported flooding and
serious damage near the Luzon straits.

Elaine turned westward then west-north-
westward while moving across the South China
Sea as the region of high pressure dominating
China weakened. During the Z8th and 29th,
the typhoon’s circulation brought strong
winds to several merchant vessels. The
highest values reported were from the
Japanese vessel OYLNPUS MARU experiencing 50
knots west of the center on 28/1200Z as
Elaine was emerging from the Luzon coast,
and later from the Russian ship ALEXANDER
IVANOV on the 29th (1200Z) 120 nm north of
the center who reported winds of 50 knots.
Pratas Island observed sustained (lO-minute)
winds of 45 knots as Elaine’s center passed
120 nm to the south on the 29th.

As the typhoon advanced northwestward,
pTessure over South China continued to fall
causing Elaine to slow to almost a stall 90
nm south of Hong Kong late on the 29th. At
this time, an onset of northeast monsoon
flow influenced Elaine’s circulation with
subsequent filling and rapid weakening of
winds about the center to storm strength.
By the 31st, Elaine was reduced to a
tropical depression and forced southwestward
by an advancing high pressure ridge over
South China. One day later the circulation
dissipated southeast of Hainan Island.

During the cyclone’s close proximity to
Hong Kong, Elaine brought gale force winds
to the Colony. The Royal Observatory
i-egistereda gust of 52 knots, while winds
peaked to 5S knots on Wagalan Island. A
two-day (30th & 31st) rainfall amount of 8.6
inches was measured at the Royal Observatory
while Elaine stalled offshore.

FIGURE 4-26. MaAA.iutTyphoon Ela.inc300 nm
tabt o~ Luzon,.one day paioa .tothe c~n.tez
A-ta.ikingthe -chihznd,27 Ociobta 1974,
00152. (WSP imagtty)
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Gloria, like Elaine, developed a large
circulation with the cyclone’s 1000 mb
isobar reaching 400 nm in diameter while
traversing the Philippine Sea. Gloria,
however, developed to these dimensions early
in its life as the storm reached typhoon
force 50 nm north of Yap Island on 4 November
(Figure 4-27). Earlier Gloria, developing
fz’oma depression in the active monsoon
trough, had passed about 10 nm northeast of
Yap Island. The island’s weather station
registered a minimum pressure of 985.7 mb at
03/2020Z and later a peak gust of 46 knots
as winds shifted to the west.

The building of a strong surface ridge
southwest from Marcus Island subjected Gloria
to a tightening gradient and strengthening
flow in the right semicircle. Strong winds
were observed at a considerable distance to
the northeast with. Andersen AFB Guam, 350 nm
from the center, observing gusts to 46 knots
midday on the 3rd.

Gloria commenced an unusual acceleration
in forward speed up to 24 knots during the
4th - twice the normal for the area. Moving
some S00 nm in 24 hours, Gloria occupied the
central Philippine Sea early on the Sth.
The FREDRICK LYKES caught west of the center
at 05/00002 reported northwest winds of 60
knots , while the barometer dipped to 983.4
mb.

Rapid deepening occurred once typhoon
force was attained early on the “4th as
Gloria’s central pressure fell at a rate of
2.3 mb/hr during the rest of the day culmi-
nating in a minimum of 937 mb at 05/0400Z.
Aircraft reconnaissance of the central core
region early on the 5th.proved extremely
difficult as the eye dismeter was only 4 nm.
Subsequently, the typhoon’s central pressure
rose to 955 mb during the next 12 hours as
Gloria’s forward motion slowed temporarily
to 10 knots. Following the rapid filling
process, the typhoon’s central pressure
began an unusual second deepening as Gloria
once again increased in forward speed (1S
knots) targeting in on northern Luzon. The
last aircraft reconnaissance of the typhoon
in the Philippine Sea (10 hours before
landfall) revealed Gloria had strengthened
markedly--7OO mb flight level winds of 120
knots during penetration and a minimum
pressure of 931 mb at 06/09162 (lowest
pressure recorded during the year).

Following landfall, Gloria cut across
Luzon in 6 hours. Maximum winds recorded
during the cyclone’s passage occurred at
the northern coastal station of Aparri which
reported gusts to 96 knots from the northeast
and Vigan on the west coast registering
south-southwest winds peaking at 94 knots.
Laoag received winds gusting to 81 knots
prior to Gloria’s emergence in the South
China Sea. The island town of Tugubgarao,
20 nm south of the center’s path, observed
the lowest pressure--972.9 mb. Rainfall
amounts for a 24-hour period ranged from
3.8 inches at Aparri to 7.8 inches at
Tugubgarao while Baguio reported an extreme
of 18.9 inches.

Gloria climaxed a series of five
typhoons which affected Luzon in less than
a month--a record frequency dating back to
1945. Newspaper reports indicated $3.2
million in damage to crops and public and
private property as a result of Gloria. Over
700 homes were destroyed by wind or inundated
by floodwaters leaving close to a 1000
persons homeless. A casualty toil of 10
persons was reported in the typhoon’s wake
mostly due to droh’nings.

As Gloria exited Luzon into the South
China Sea on the 7th, its forward motion
slowed and a gradual northward track-
commenced as surface pressures were anom-
alously low over South China. Iiowever,like
Elaine, Gloria failed to reach the China
coast. A massive high pressure area from
Manchuria began to penetrate into central
China on the 9th blocking further northward
progress. The influx of modified air off
the mainland due to the onset of a northeast
monsoon began to affect Gloria by midday of
the 8th as the circulation dropped in inten-
sity to storm force. Reduced to a tropical_
depression by the 9th, Gloria began to drift
southward and dissipated on the 10th as
pressures continued to build over South
China.

DuTing the storm’s transit of the
waters west of Luzon during the 7th and 8th
some of the highest winds reported by
merchant vessels during the year occumed.
Winds of 65 knots were reported from a
British vessel (call sign MYCE) (07/1200Z)
and a Kuwait ship (call sign 9KSD) [08/OOOOZ)
as both vessels passed within 60 nm of the
eye.
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FIGURE 4-27. Glokia achieving typhoon
b.taengih 100 nm notttho~ Yap 16Land in
the Ph.i,f.ippineSea, 4 Movembea 1974,
0300Z. [UMSP .&nagtiy]
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The year’; last typhoon, Irma termin-
ated the barrage of late season typhoons
to strike Luzon Island of the Philippine
archipelago during October and November.

Initial development of Irma took place
south of Guam as a depression in the
monsoon trough. Passing north of Ulithi
atoll on 22 November (Figure 4-28), Irma’s
circulation intensified rapidly producing
typhoon force winds late on the 23rd. Like
Elaine and Gloria, Irma’s circulation
dominated the Philippine Sea with the dia-
meter of the 1000 mb isobar extending about
450 nm by the 23rd. The central pressure
of the typhoon plummeted after passage of
Ulithi until a minimum of 939 mb was
recorded by aircraft reconnaissance 3 1/2
days later at 26/0635Z. Sustained surface
winds generated around Irma’s eye were
estimated to be 115 kts during the 26th as
the typhoon reached its peak intensity
400 nm east of Luzon.

IRMA

Late on the 25th a massive high pres-
sure ridge extending eastward from China
to the Ryukyu chain prevented further
poleward movement by Typhoon Irma near 16”N
(Figure 4-29). This ridge dominated the
region north of the typhoon through the
27th forcing Irma on an almost straight
westerly track until it crossed the coast
of Luzon. The turn of Irma to the west was
very unusual. After reaching such a pole-
ward latitude in the Philippine Sea few
November typhoons fail to recurve.

Of the ships caught in the typhoon’s
gale force wind area in the Philippine Sea,
the vessels MIKUNISAN MARU (200 nm west of
the center at 2S/1200Z), and a British ship
(call sign GPIP) 200 nm northeast of the
center at 26/OOOOZ) both reported 4S knot
winds.

FIGURE 4-28. Ikm aticltg.thtn.ingto
tiopica~ Atoam &tcn4i.ty 300 nm bou.fh-
wtb.t 06 Guam,. 22 Novembea 1974, 02292.
(OMSp .Lmzgemg)
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Maritime casualties included several
ships caught in heavy seas produced by
Irma’s peripheral winds. “The 5 ton
Liberian ship PACIFICOEVERTT ran aground
near Siarago Island in the southern por-
tion of the Philippine archipelago, while
the 4 1/2 ton Singapore ship FWSAX met the
same fate at Nazasa Bay on Subic Bay.
Reports from Catabato, Mindanao indicated
the 2 ton Philippine vessel ZAMBOANGA CITY
capsized and sunk offshore but all the
crew survied. Not so fortunate was the 3
ton Panamanian ship GREEN HILL which sank
after the cargo shifted 60 nm north of
Miyako Jima in the Ryukyu chain. Of a
crew of 20, four were lost.

Striking Luzon early on the 28th, the
eye of Irma crossed the coastline 30 nm
south of Baler, passing directly over Clark
Air Base, later exiting Luzon near Iba on
the west coast. Peak gusts of 74 knots and
a minimum pressure of 983.9 mb were experi-
enced at Baler. Later Clark AB recorded a
barometric reading of 979.0 mb in the eye
at 28/07002 while registering a peak gust
of 83 knots from the northwest at 28/05002.
This was the highest recorded gust at Clark
AB since before World War II. As Irma’s eye
emerged on the west coast, east-southeast-

erly winds peaking at 58 knots occurred at
Iba as the pressure dropped to 983.5 mb.

Twenty-four hour rainfall totals from
Irma generally varied from 2 to 5 inchesover
Luzon with an extreme of 6.7 inches recorded
at Cubi Point Naval Air Station. Thisamount
broke previous station records for the month
of November (previous 24-hour maximum was5.3
inches).

Irma brought strong gale force winds to
the metropolitan area of Manila. A gust to
51 knots from the southwest was reported at
the international airport while the port area
experienced westerly winds .gu$tingto 60
knots. Several ships in Manila Bay were
reported blown almost to the Roxas Boulevard
seawall during the seige.

Damage to public and private.buildings,
public works, crops, and livestock was esti-
mated at $’7.3million. Over 1000 homes were
reported destroyed or partially damaged by
the winds. Newspaper reports indicated Irma
claimed 11 lives in addition to sinking sev-
eral small vessels and fishing boats.

FIGURE 4-29. kZ4biVe Typhoon Itma in
the cent~aL PhL2~ppLne Sea

06 Cantanduaneb Ibland, 25
0315Z. [UMSP imizgezyl

500 nm eabt

Novembeh 1974,
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AS Irma departed Luzbn, the ridge of
high pressure over South China weakened,
allowing the cyclone, then of tropical storm
strength, to take a slight poleward motion
during its track across the South China-Sea.
Late on the 29th, pressure began to fall over
southwestern China as remains of a tropical
depression [formerly T.C. 30-74) moved into
the area from Burma. Irma briefly regained
typhoon strength during this period, and
abruptly turned to the north on the 30th
passing over the Paracel Islands. A meteoro-
logical station in the islands observed a
pressure minimum of 970.5 mb (30/1200Z.)and
sustained (10 minute) wind of 60 knots as
winds shifted from the west at 20/1500Z.
Based on available records since 1945, no
tropical cyclone has been as intense as Irma
so late in the season in the northern South
China Sea. e

Passing abeam of Hainan Island on 1
December, Irma dropped below typhoon strength
and rapidly filled’while approaching the
South China coast. Tracking 30 nm west of
Hong Kong the circulation dissipated inland
one day later. Maximum rainfall brought to
Hong Kong by the weakening storm was 7.o
inches recorded at the Royal Observatory
during the 2nd, while southerly winds gusting
to 34 knots were observed at Cheung Chau.
It is noteworthy to mention that Irma was the
latest tropical storm on record to affect the
South China coast.

FIGURE 4-3o. Tgphoon Ifima 270 nm Aou.th-AoutkwebZ o~ Hong
Kong 1 Vecembet 1974, 01242. [UMSP imagemg]
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3. TROPICAL CYCLONE CENTER FIX DATA

a. Discussion of Data:

The fix data computer print-out
includes all sources of fix data for each
tropical cyclone. Regardless of the type
of fix, the first four columns of the
print-out list the same information as
follows:

FIX NO.

TIME

POSIT

FIXCAT

Fixes are numbered
sequentially.

In day, hour and.minutes
(Zulu Time) of fix.

Position of storm center
in degrees and tenths.

Type of fix used (SAT-

(b) FIX LVL (Fix Level)

A constant-pressure-surface
flight level (listed in millibars) is nor-
mally maintained during a tropical cyclone
fix mission. Low-level missions (1500 feet)
are conducted at -a constant, true altitude.

(C) MAX OBS FLT LVL WIND

Wind speed (kt) at flight level
is measured by the AN/APN 147 doppler radar
system aboard the WC-130 aircraft. Values
entered in this category represent the maxi-
mum wind measured prior to obtaining a
scheduled fix. This measurement may not
represent the maximum wind because the air-
craft samples only those portions of the
central core region along the flight path.
For this reason, the observed maximum wind
may be significantly lower than the true

saiellite, P-airciaft
penetration, LRDR-land
radar, AC R-aircraft
radar, SRDR-ship radar,
CPA-station experiencing
center passage, SCF-
synoptic chart fix).

maximum wind in the circulation (e.g., pene-
tration through weak semicircle on first
fix).

A limitation of the doppler
radar system occasionally prevents the
measurement of the maximum wind in intense
typhoons. In areas of heavy rainfall, the
radar may track energy reflected from Dre-

The format of,the remainder of the
print-out varies with the type of fix.

(1) SATELLITE - The primary satel-
lite fix data was obtained from the various
DMSP sites (Chapter II). Additional fix
data was obtained from FLEWEAFAC and NESS,
Suitland, Maryland (NOAA-2 prior to 16 Ott
1974, NOAA-3 from 16 Ott 74 to 17 Dec 1974,
and NOAA-4 after 17 Dec 1974). Intensity
estimates and trends (when available) are
listed using the NESS classification system.
If the source was DMSP data, the Position
Code Number (PCN) appears followed by the
acronym DMSF’. If the source was NOAA-2,
NOAA-3, or NOAA-4 data, the acronym NON DMSp
appears followed by the type of satellite
utilized and the CONF Number.

(2) RADAR - The latitude and longi-
tude of radar site is given in the POSIT OF
RADAR column. If available, plain language
remarks appear after AC&W radar reports
regarding tropical cyclone characteristics,
size and accuracy of fix. All other land
radar contain a 5-digit code group (if avail-
able) identical to the WMO radar code for
reporting tropical cyclone characteristics
with regard to size, development, and accu-
racy of location of the center or eye. A
list of those land radar sites providing
data in the fix print-out is given in Table
4-8 .

(3) AIRCRAFT PENETRATION - This data
was normally obtained at scheduled fix times.
Additional reconnaissance aircraft fixes are
sometimes made during peripheral data gather-
ing legs between scheduled fixes. These
additional fixes normally provide date, time,
and position data only.

The categories containing information
from reconnaissance aircraft are:

(a) ACCRY (Accuracy)

The estimated navigation (first
number) and meteorological (second number)
accuracies are expressed in nautical miles.

cipitation rather than the sea surface:
preventing accurate wind measurement. In
these cases the wind speed will not be
reported. Also, the doppler radar mount on
the WC-130 restricts wind measurements to
drift angles ~27° if wind is normal to air-
craft heading.

(d) MAX OBS SFC WIND

The maximum surface wind (knots)
estimated from flight level is entered in
this column. The observation is an estimate
based on sea state. The sampling limitation
noted in paragraph (c) also pertains to this
category. In addition, availability of this
data is dependent on the absence of under-
cast conditions. The position of maximum
flight level winds and maximum observed sur-
face winds do not necessarily coincide.

(e) OBS MIN SLP

The minimum observed ‘sealevel
pressure is normally obtained from a drop-
sonde released in the vortex center. If the
ocean surface is visible, the dropsonde will
be released over the center of the area of
calm seas; otherwise it is released over a
center determined by flight level winds. If
the fix is made at ‘2500feet, the sea level
pressure is extrapolated from that level.

(f) MIN 700 MB HT

The minimum height of the 700
mb surface in the vortex center is recorded
in decimeters.

(g) FLT LVL TI/TO

Denotes maximum temperatures
measured in the center (TI) and ambient
temperature outside the center (TO). Ambi-
ent temperature is measured just prior to
entering the wall cloud. Both temperature
observations are in degrees Celsius and “are
made at flight level.
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Reconnaissance aircraft seldom
penetrate on the same azimuth from one fix
to another. Thus , the position of TO nor-
mally varies from the center, both in bearing
and range. This position is dependent on
radar definition of the storm.

(h) EYE FORM/ORIENTATION/DIA

The shape and diameter (nauti-
cal miles) of the eye are determined by
radar. This is reported only if the center
is 50% or more surrounded by wall cloud. The
orientation of the major axis concerns ellip-
tical eyes. Abbreviations for the eye forms
are as follows:

CIRC - Circular

ELIP - Elliptical

CONC - Concentric

TABLE 4-8. LAND

Location

14.
14.
16.
15.
14.

;::
13.

2N
6N
4N

:;
6N
IN
6N

122.OE
121,UE
120.6E
120.5E
122.6E
120.3E
120.5E
144.9E

26.lN 127.8E
26.4N 127.8E
26.2N 127.7E
24.8N 12S.3E
24.3N 124.2E
28.4N 129.5E
33.3N 134.2E
30,6N 131.OE
33.6N 130.SE
33.4N 130.4E
34.3N 132.6E
35.SN 133.lE
35.8N 139.4E
35.7N 139.3E
3S.4N 138.7E
35.2N 137.OE
33.2N 126.3E
24,3N 120.6E
24.ON 121.6E
22.6N 120.3E
24.ON 121.6E
22.3N 114.2E

RADAR SITES

Station No.

98440
98425
98328”
98327

91218
47937
47931
47930
47927
47918
47909
47899
47869
47808
47806
47792
47791
47643
47642
47639
47636
47187
46770
46763
46744
46699
45005

ICAO

RPUD

RPUB
RPMK

PGUA

RODN
ROAHJ
ROMY
ROIG

RJFFJ

RJTJJ
RJTY

RKPM
RCQM
RCYU

Station Name

DAET
MANILA
BAGUIO
CLARK AB (USAF)
PARANAL AS (AC&W)
WALLACE AS (AC&W)
PARADES AS (AC&W)
ANDERSEN AFB “(USAF)
ITOKAZU
KADENA AB (USAF)
NAHA AB (JASDF)
MIYAKOJIMA
ISHIGAKIJIMA
NAZE
MUROTOMISAKI
TANEGASHIMA/NAKA
FUKUOKA/ITAZUKE (JASDF)
FUKUOKA/SEFURISAN
HIROSHIMA/HAIGAMINE
MATSUE/MISAKAYAJiA
IRUMA AB (JASDF)
YOKOTA AB (USAF)
FUJISAN
NAGOYA
tiHEJU-DO/MOSLUPOAB
CCK AB/TAIWAN (USAF)
HUA-LIEN
KAOHSIUNG
HWALIEN
HONG KONG OBSR.

53



t.
!

. z z G . N . “g -, !?
,

. : -1
..

. P
J

,-
.

~
: c< N *I . I.’ . 1( i, 1, ,, 84 ,:
1.

~
t :1 ,, It ,, ,, 8, C
C

U
lu

llm
**

N
-=

.S
0

w
-

. x
.

,,. cc
c .-

. L
:

\J
; z
:
;

xx
:

In
Ir

’
--

-

.
L : ; I t , 1

I
t,

,
t I

,
$,

,
,,

I
,’

.
m

.
*



TROPICAii STORY BABE
FIX POSITIONS FOR CYCLONE NO. 3

00002 26 APR Tfi 060DZ 02 MAY

(CUNF u?l
,Ra-t IC,UNF 011

. .

Fix
H&. on< WAX OHS 0ss

Fl& ACLFIY
MIN

FIX
rLT

FLT LvL WIND 5FC uIND
I’USI T

MIN luoIW LvL
NC . TJML

EYF OH IEN- LYE UF
IWs] 1 CA I WV-MET LVL
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DIR VtL tlHG RNG VEL BRG RNG SLP mGT 11/ 10 FCNtM lAlllJti L71a NAOAR N)IBFI
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b
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9 201J1291 11.6N 1*7. b[ SAT

UQ - -- -
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1
PCFI OMSP
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11 ?bua35L 10.9N l*L..1E - > 10
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l?.5N 145.6E SA1
3091< lo ---- .?

III 201410f
15 db1>19Z

pCN b OWSP
11.9N 1*5.4E k 7 5 ?fJu 90 Ju361J *o--- 999

10 Lbl UiOL l?.2N 1*5.5i 1. S 6 70U
3071 L1i3 ---- 2

320 JU 2$30 38 - - - 99Lr 306 1< ----- 3
i45.5c
]45.3;
1*4.26
1*5.3E

l*s.4i
14s.3i
1*5. *E
1*5.3E

Pbl (OU 210 .ili 160
LUVN - POSSIULE CEr4Tt.H, IS
SAT {12.5/2.5 / / ?Wsl
Sn 1 (l J.u/s. ”-/ul. u//*HHs)

>k 7 (12.0/2,0 /s / . “
F’s 5 150” 110

SAT (13. c7/j.,
LWJH - Y05!

!ZE.1OL 13.5N 1*5.5C LHUH -k
08s>,? 13. ON 145.6E P > 3 1o11 In

60 20 90 10 99U 3i8 is -
0E6 SPiftaL UvkRL4V. Nkb. *ALL C.LOUEI

NoAA-2

--

O.li># FLN -1 “FI>T
i5 3bn 70 20 270 101001 -2*--- -- 3

o-/Dl .o/,?*hns) *CR d LM>v
,SIL3LE CENILRV ?0 I)k G SPIRAL WFLRLAY. UALL CLOUU rURm[NG ALL UUAOS

.LIP LYE 34xib9 OWN NE
i3.et4 1*4.96
13. eN 1*409E

10 d YU 10 25 2&0 10 WA6 S061.29 ---- ●

S. 3
LmOU - PLISSIISLE CENIkk, 1~

>...- -----
29 ,271*34L 14. >N 1*5.8E

OEG SVIHAL uVkRLb Y. WALL CLLNIU >-W-NFI
. 8 70U 280 *U .22(J 180 - - - - -

13*6N 1*+.91

Au i72duuL I-,.9N ]*5.’X S;l (12. o/3. o./dl. o/2*”HS) PCN b WISP
lu 9---- *

31 ?72322L 1>.5N 1*5.5E sal [ 12.0/2.5 /UO.5/#OHHS)
32 /muuazl

koAA-2 lCUNF UI)
lm.l N 1*5.6E >A I [lz.0/3. o./Ml. o/z+”Hs) Pod 5 OMSP

5< &2.S13Z ZO.l N 1++.ME SAT { r+.o/4. u-/oo.5/23mns) PCN L LMsP
5.! 2Yd.s*5, Ld. o I 5.0

~.

’54 .$13D157z ,W.5.~ Ig4. Lii
aT (15. *“US b *“ An-> U2)

24 T {l J.~- /2>liMs) Pcti 1 OMSP
55 Jou157f 2“.3N 1*4.6E SAT I 14;0/e. o-/U O.5/2a*HS) PCN 1 UMSP
56 5UU6U4Z LO.5N 1*6.3C P .? 150,) 330 4> 240 .20 +“ 2.6 Lo
51 3uu9i5f 21.3N 1**.3i W 3 5

v83 -25--- -- u

7011 32o 75 25(1 d> 5 ?U 50 981
55 3U11>5L ?l. +N 1*..9E SA7

2951a ----- u
PCN 3 o?lsP

59 3UL*31L Z1 ./N I*s.2E >&1 YE.ti J OMSP
60 JU151OZ 22.1 N 1*4.9E P IU 10 IUU 27u
61

7L118(t 50---- 2921 D17 ----
.$u<d35,! 2Z. ON l@a.3E

9

511T (r.i. o/j.5 /IV0.5/Z4mNS1 P*3 O*5P
62 u1u138L 23.2N 1*6.9L SAT I 13;0/3.5 /IVO.5/2wkSl
65 u1u230L

PCN 3 IX!SP
<3. bN ]+b. ii P ,(! 700 250 7> 1S(, 30 /“ 18U eo 984

b+ U1U6LOL 25.2N ]*7.Oi 10 3

.4931 *lo---- Y

70” 290 5“ 2on 35 30 <Yu .s5 983
65 u11131.z 26.1 N 147,3E

29*lb]3 ----
S; 1 pCN .3 OUSP

lU

60 .114191 26.~N 1W3. OE >AI
6(

PCN J OM>p
.I?<161 <L I.13N 151.06 SAT (r3.0/d.0 /UZ. O/+ JJnkSI NOAA-< ICIINF 01)

66 Ui<i>lt jO. UN 151.2E S.AI (1<.0/3.0 /111. O/Z*,, KS) Pclx > O*SP
69 “lz<j/z 3u.13N 151.2E SAT (1<.0/,?.5 /M O.5/
7U

“Iis 1 PCN 3 L7MSP
“}2Si5~ J“.oN 151.2i P lolo?oLl ---- /u 230 120 $9430113 --- --

’71 *>L0119L 31. ON 152.7E SaT
11

112.0/3.0 /11 L.o/z*MRsl pCN 3 OMSP
7/ (I ZU1<OZ J,J.9N ISZ. Yi 5A7 (1.?,0/.2.5 /wo.5/ r!kS) PCh 3 0M5P
7J GZ1119.4 L.). *N 157. oi SA1 PCN b Du5P



TYPHOON CARLA
FIX POSITIONS FOR CYCLON2 NO. u

0000Z 02 MAY TO 0600Z 07 MAY

FIx
MAX OL!S HAX UtiS OBS RIN

FIX ACC14Y
rLT IWLI1 T

FIA FLT LvL IIIND
NO. TIHt.

sFC k’lF4D MIN ?(ZOMM LVL
Pus[T

EYE 1314]EN- EYE

CAT hAV-HET L4L OIR VEL FJsl(. RNG VEL BRG RNG
USN

SLP HGT TIJ1o FORM lATIUN UIA M&OAR Nw31i

1 2w150z 5.13N 158. +E SAT [11.5/ 1.5 /00.5 /241iRS)

2 291d15Z
pCN 3 DMSP

5.5: l;~.~j SAT
3 2921327

PCN 6 DMSP
6.0 t Sb T (11.5/ 1.5 /S

4 3021OMZ
/z*HNs) PCN 6 UMSP

8.ON 156. oE .5AT [T2. o/2. o /01. O/24HHS) NOAA-2 (CUNF 03!
302255Z 8.1 N 155.06 SAT

6 0101382
(T L.5/l.5 /S /2wlRst pCN 5 OMSP

9.ON 154.5E 5AT Itl.5/l. s /s /z+M7w 1 PCN OMS P
7 0109552 9.(3N 152.3E SAT
8 0114192 lo.6rA 151. E.F. SAT

pCN b DMSP
PCN 5 OMSP

9 OI1619Z 10.5N 151.5E SAT IIR !3ATA 1 P~~A&-20MSP
10 012.221Z 12.2N 150.3E SST lT2.0/2.0 /S /2+HKS 1 (CONF 01)

.. . ... . .. .. . . . .
13.4N 147.6E 6A;
13.&N 1.t..9E

.. . . ...-

11 ~l~23;; 11.9N 150.3E SAT (12.0/2.0 /00.5 /2*HRsl PCN 3 014SP
12.5N 1*9.9C SAT (1.2.0/2.0 /00.5 /2+HRS) Pcrl CIMSP

13 CI,?U+35,? 12. bN 149.2E P 5 5 1500 1s0 45 90 15 31 90 15 998 .25--- --
1+ 0ZUY30Z 12. C!N 14tl.3E 55

1
?00 90 50 Iu 00

15 021119z 13. oN 14M.4E S~T
60 - 30611 -----

PCN 33 OM$
1

16 fi2111Q7 17-oN ?a7. nE ..1 (1.I nArA , PCN 4 OMSP
17 Pc,, 3 OMSP
1s
19
20
21
22
23
2+

#

.-. .-— ..-
----- .-. --. — -.. PCN 4 DMSP

52 13.4N 1*7.4E P - 5 700 3+0 S5 250 15 - - - 996 3061511 ---- z-- 70(J ------
lo : 70032030 ----

5 700 130 60 30 35 50 -
{T3.5/3.5 /01.5 /24HkS) pCN 3 uM>F
(T3. o/3. o /S /24HH?~ ~.~ * u--*
{Tc3.5/3.5 /01.5 /2bHR!
(13.5/J.5 /D1.5/24HR4

5 10 700 260 Z8

.
.

992
9un

--
--
--

2
3
3

..., . ... - -,,..
1s) NOAA-2 [CUNF 01)
[s) PC* 3 LW5P
170 25

?8
.0 170 45 991 3!31 1< 9----

0306431 15.lN ]45. sE P 2 5
3

700 290 35 220 so 3 ,?20 45 994 304 lz 8---- .z
2’3 o311OOZ 15.5N 1*5.li SAT
30 U3I1OO1 14.9N 1+4. IJE SAT

pCN 3 DMSP
PCN 4 OMSP

34 03.2200z

35 0322+32
040224Z

37 CJ6(L?24Z

36 0403302
39 U40630Z
40 0410$12
41 0410622
42 0415052
43 04150s2
44 04 ZIA*8Z
4> 042324L
46 0423262

15. TN iwiii ~ii
16. AN 14*.6E SAT
16.6N 1+4.2E SAT
16.1 N 1*4.2E SAT
16.3N 14*.2E P
17. ON 143.9E P

17.1 N 1+3.7E SAT
lT.3N 143.5E SAT
17.5N 143.9E SAT
l?.5N 163.9E SAT
18.1 N 143.7E P

lM.5N 1*3.9E SAT
113.4N 144. oE WIT

lT.l. o/3. o /$

lT+.5/4. s /(
lT3.5/3.5-/$
(15.0/5.0 /

55 700 320’
55 70u 150

33 700 280
[1*.5 /4.5 -/01 .0,
(1>.0/s.0 /

31 0313422 15:5N i44.6E SAT piN 3 OMSP
32 0314472 15.6N 144.9E P 2 5 70U 120*5 70 35 - --- 969
33 1]32,?00? lh. lN 16*.1< <aT (13.5/.4.%/s

3011412 ---- 6
/2*”Ms) pCN 3 DMsP

s /24 Hlt2. ) pCN J DMSp
01 .o/2*MRs) NOAA-2 [CONF 01)
s /z+nkS) PCN 1 OMSP

/ “k<) PrN I (ZM<P..-.
3, 230
bu 13(J

30 5 250
bo 50 6U
PCN 1 OMSP

PCN 2 0?!5?
pCN 1 DMg
0,-N ,

10 978 .?9 I 1> 10 -
12 973 /85 17 13 CIRL

.- -
25

PCN 1 OMSIJ

. . .. . . ....
220 20 q“ 240 15 963 278 17 12 CTRC 20 b

/ HhS) PCN 1 ~MSP
47 0623502 IEI. WA 143.9E SAT (15.5/5.5 /ol. o/251ws) NOAA-Z
46 05(12U6L 19.lN 1+J09E

(CWAF 01)
(14.5 /4.5 -f Ol. O/2+HMS)

49 IJS0206Z 19. ON 143.9E ~~
PCN 1 WISP

llb. o/6. u-JOl .O/2*UNSl pCN 1 LNW
50 0502022 19.lN 143.7E P 4 3 TOO 280 10L! 280 15 100 28U 15 963
51 0508502 20.6N 1*4. oE P 5 2

27b lY 12 CTaC 25 b
700 26o *O 190 35 80 26U 10 965 27S 2J 16 CIWC

52 0S10242 20.3N 1*4.lE SAT
20 i

53 051205L 21*3N 144.2E SAT
;% : OMSP

WISP
56 “514462 21+6N ]~5.2E SAT PCN 3 OHSP
S5 0514472 21.3N 1+4.9E SAT PCN i DMSP
56 o5151oZ 21.4N ]%. sE F IO 2 700 330 b(j 240 30 - - - ‘+69 262 1’A II CTIW
57 u5.2du2Z 23.7N 145.4E SAT

,!0 7
(1 S.0/5.0 /UO. S/2 JHf4S)

58 u>2JIz5L .?3.7N 145.7E SAT (T b.5/4.5-/n
NOAA.? iCUNF UI)

/2* HlAs) PCN 3 OMSP
S9 u52.M)5z .23,4N ].+5.6E sAl (14.5/5.5 /ul .s/21HNs)
6U 0601*7z .?4.3N l*b. OE SAT

PCN 3 OHSP
r6.5/4.5-/# /2+HRS) pCN 3 ONSP

61 0tIul+7Z Z4.114 1*6. OE SAT (14.5/5.5 /ul. s/zl HKs) PCN 3 OIIS.P
62 060*21L 25. oN 1+5. s.E p 10 700 330 Sd 24U 10 70 09 35 9a3
63 0608452 25.9N 1+7. OE

2931+ -----
P 10 :

8
701J 240 UU 15u 10 . 3“0 20 984 2v* l*----- 8

64 IJ611*7Z 26.8N lWA.4E SAT
65 061147z 26.5N IOB.2E sp,r

#CN 3 OMSP

66 061+28Z 2T.2N 149. IE SAT
PCN 3 OHSP
PCN 3 OMSP

67 061+282 27. ON 14.8E SAT
68 00211A6i 28.8N 1>1.3t SAT

PCN 3 OMSp
[ r4.5/+.5-/w /26HKS)

69 06<24TL 2u.9r4 151. aE sAT
PCN 3 OHSP

lTZ.5/3.5-/U2 .O/2+HRS) PCN 3 O*SP
70 062247z 29. ON 151.8C SAT (14.5/S.5 /wl.5/21HKSl PCN 3 OMSP
71 07u128z 29. bN 153.lE SAT lT2.5/3.5-/w2 .O/2WAkS) PCN 3 OMSP
72 0701,?8Z z9.3N 153.2E SAT [T2.5/3.5 /M2. o/26HMS) pCN 3 ONSP
73 0711294 3!.2N l!xI. IE SA1 pCN 3 OMSP
74 071129z jl. OrA l> LI.lT. sAT PCN 5 OMSP

56



TROPICAL DEPRESSION 5
FIX POSITIONS FOR CTCLONE NO. 5

0600Z 07 JUN TO 0600Z og JUN

FIX
Max Otis M*X (AUS 08s WIN FL1

FIX ACCW F lx
PWSIT

FLT LvL WIWO sFC mlNO

No.
HIM loom LVL

TIHL
EYE LN41EN- EYE UF

Post I cfi T MAV-HET LVL OIIT VLL Bf(13 RUG VEL 86!6 RNG
FFSN

SLP HGT TI/To FORM lATIUN 0[4 NAOAR m6@i

1 060+022 lU.9N 113.5E SAT (11.0/ 1.0 /01.0/2 4HFAS) pCN S OMSP

2 070 L122 19.9N 113.3E SAT lT2.5/2,5 /01.5 /21mks) PCN 3 OAISP
3 I)7u3104L 20.lN 112. EW S4T {12.5/2.5 {o~ ) CN 3 Us P
4 0U03i?5Z 2L. ON ]ll. OE SAT (T2. o/2. o-/ / MRS ) PCN 5 DMSP
5 UUU3Z5Z 21. ON 111.3E SAT (T2. O/2.5 /UO. S/271YHS) PCN 5 OHSP
6 0u032sf 20.erA 110.7E. SA1 (T2.0/2. O / / MRS ) pCN 5 LTMsP
7 uU1335Z 21.2N 109.7C SAT PCN 6 D(IISP

S LJ7J16U6Z 20. EIN lub. s~ SAT pCN b OMSP
9 ud1607Z 21.7N IU9.5E SAT PCN 6 OW,P

TYPHOON DINAH
FIX PosITIONS FOR CYCLONE NO. 6

0000Z 08 JuN TO 0600Z 14 JUN

MAX 06S MAX 06s
Flh

IJtis UIN FLT
FIX ACCRY

P13sI T
FIx FLT LvL FIINU

No. 1 Ilk. PUSI I
SFC WMAO WIN 71JOHB LVL

cfi T NAY-MET LVL OIR VkL w(; UN
EYt oRIEN- EYE w -Ms.

1 0+22252 5.5N 14t..5E SA7 (T1. o/l. o /o~o/2 6“HS) PCN 5 OAISP

.2 IJ5023YZ b.7N 14k. OE SA~ (T1. o/l. o /01. o/2wNS)
3 c51107~

*CN S OnSP
7,5N 143.3E

4
SA 7

6513294 8.ON I+?.7E SAT
PCF4 5 O$ISP
PCN 5 OHSP

> 0b23wJZ 1,1.4N 139.2E S*T -tll~? MR<I PrN J OMSP
b 060/212 11.2N 13&5E SAT (12.5/2.5 /01 .5/2; hi?s) PCN 5 L%@

NG W.L BRG RNG SLP HGT T1/To FOUFI IATIUN UIi UAOAR NMBH

T ob
.

u659A 10. *N 13B.8E P > 5 1500 260 25 21n 15 25 10 15 1009 -
0 U01LI*9L 11.lN 13 T.4F. SAT

’26 - -- -
PCN 6 OMSP

2

v 0612302 11.3N 137.3L sAT
Ill u61502z lz. OrA 136.6S. 5A1

pCN b OMSP

11 ti6Zlz01 11.6N 135. PE
PCN 5 UtISP

l? UtI~~30Z 12,1N 135.9E slT
2 1 1500 120 ?> 60 110 25360301001-24- ----

(T1.5/2.5 /ul. o/2W4Ml pCN 3 OMSP
+

obd3>5L 12-ON 135. uE SAT 113.0/4.0 /O~elYs) NOAA 2 ( CUhF LTz)
14 u70113Z 12.3N ]35.lE p z I 700 110 35 30 12 ;O ------ ---- 3
15 0702022 12.5N 135.3E SAT [l A.5/z.5 /M1. O/24MRS)
16 071212.I 12.5.?4 13,2. TF- SAT

PCN 5 OWSP
,

pCN 5 OMSP
17 071644Z 12.7N 131.2E SAT
18 072312z 13.2N 128.4E SAT

PCN S OMSP
4T2.5/2.5 FO1.0/2ktiS1 Pctu 5 OMSP

19 0723122 13.1*

20 072
21 oLi”w
22 OLW325Z
2s uuo3d5z
’24 OC!O.)30Z
25 08 U*L5L
26 0U1154Z
27 u81+35Z
2B 0816U71

31
3?
33

;:
3b
37

0900352
U90307Z
0911xM
091317f
091+152
uYl*d5i
u915LIOZ
uY1506L
L1915232
osl15+8L

U9154W
U915*LIL
0916uoZ

O’ileutil
09 L8.WL
u917u5L
091dOul
U9 1.4382
0919361
U91945L

12. ~N
12.7N
13. ON
i3.4N
13.4N
13.8?4
13.bN

*

14;5N
1*. W4
1+.3N
14. *N
14.3N
14. YN
1..7N
14.5N
1$.6?4
15. ON

lb.8N
15. ON
1+. MN
14.5N
14.6N
16.7N
1+. TN
lb.7N
16.3N
1>. ON

12M.6E Srll (T2.5/2.5 / / HR5) pCN 5 OMSP

128.lE P 15 Z 1500 3v0 5U 300 25 ; 306 20
]2B.li SAr [T2.5/2.5 /01. O/24HhS}

‘26 ----
PCN 3 OMSP

●

128.lE SAT (13.0/3.0 / / MS)
127.8E

pCN 3 OMSP
P la 2 1500 300 68 200 20

127.4E
60 19U 25 979 . ‘26 ----

>2 700 130 *O 8n 32
4

5LI 2.0 42
12t4.5E s;T

986
?CN 5 OMSP

30020 ----- s

126.6E 53 70!) 310 40 19!7 85
12S.2E s~T

wA9 3001 b-----
PCN 6- OM;P

5

P 5 2 70o 140 *IJ *O 60 1 4U bo W3g 302
125. uE SAT (T4.5/*.5 /

20 -----
/z!MRs)

e
NOAA-2

125.3E SAT
ICONF (321

(13.5/3.5 /00.5 /21HRS) pCN 3 DMSP
124. nt SAT [T4. o/e. O-/O1.5/2LWRS) PCN 3 oMSP
123.4E P 5 S ?00 60’a5330 TO----
122.9E SAT

d9* -14-

123.5E LNI)H
PCN 6 OMSP

- PoSSIOLE EYE.15 OF G SPINAL OWERLAV
123.5E LIUJU - POSSIBLE EYE.15 OF!% SPINAL OVERLAI
123.2E LMUR - tal R FIX, EYE NOT vIS~FsLE
122.6E LHON - GOOO FIX, 15 UEG SPIRAL OVERLAY, POSSILILE LYE
123.lE 55 700 40 7U 3+0 52s -
123.4E S~T PCYA 1 OM;P

977 291 -15-

122.9E Sar PCN 6 OHSP
123.3E SA1 [IN OATA ) PCN 3 OAISP
123. oE LtIOi - CIHCULAR EYE uLAM 34 NM
122.5E L(NNI - GoOO FIX. 90 PLRCFNT WALL CLOUO
122.6E LIN)M - FAIR FIX, Elliptical EYk. 3 Alq NM. 90 lJEFrckNr bALL LLOUD
122,3E LI(ON - FAIR FIx, NEti ILYE. 15 DE6 SPLHAL OVkhLAY
122.3E LIWH - FAIN FIx, NEG kYE. 15 0L6 SPIHAL OVEfiLAY
122.3t L141SR - FAIR FIx. NkIJ EYE. 15 ut~ SVIMIL UVt6LAY
122. OE LNDR - FAIR FIK. NEb ty~. ;5 0L6 SPIPAL 13VEIiLAV
122.6E Lr(Ol( - CINCULAM EYE 3? NM L)IAM. MALL LLOUO CPkN SOUTH

1*.6N 122.6L
15.2N 12U.6t
15.2N 120.6C
lS.2N 120.6E
i%.2N 120.6E
15.2N 12 LI.6E
i5. dN 120.6L
lt.~N 122. IM
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FIA
MAX 08s MAX Lwj 08s MIU FLT

FIF. ACCHY FIx FLT LVL bTND
WJLJIT

No. 1114L
sFC WIND MIN

Iws[l CAT NAv-MT LvL OIR VEL ERG MNG “VEL MHe RNG
‘00M13 ,~;;o ~~v& ~;R~; EY~ MSN

SLP HGT N6DAR F4MUM

51 0919*5Z 15.1 N

15.0?4
15.2N
15. ON
15. ON
15.2*

~
15.6N

122.7E L140* - POS511ALE EYE

LHDR

16. *N 120.6E

- CIRCULAR EYE 30 NM DIAPI, 100 PERCF.NT !4ALL CL”UD
LIWH - CIRCULAR LYE 26 NW UIAM

)*. *N 1Z2.6L

P 22 foo 350 5LI 2>0 2a
15. ~N 120.6E

+0 350 10 974

LHOR
2a7 I* - ELIP SW-NE 60XZ0

- CIRCULAR EvE 25 NM DIM!, GOOD FIX 14.*N IZ2.6L
LNOR - ELLIPTICAL EYE 45x75 NM. 90 PERCENT *ALL CLUUD
LHUR - CIRCULAR EYE 32 NM DIAM. 80 PERCENT ●ALL CLOUD

16. +N ]20.6E

LROH - CIRCULAR EYE ?5 NM 91AM
14.*N It2.6E

LUOR - FAIR FIX, EYE NOT vISIaLE, 15 IIEG SPINAL OW.MLAY
14.*N ],?2,6E

SAT [14.5 /4.5 -/D0.5/ZlHHS) PC* 1 OMSP
lE../N ]20. bE

52
53
54

55
56

--%-
59
60

61
62

0920002
L192038’
092EMSZ
O9.?1OOZ
0V21UOZ
I) VZJJ5Z

1000OOL
1000L18Z
100017Z

1000I7Z
1000171

i22.6E
122.6E
122.6E
122.6E
122.aE
122. sE
122.3E
lii2.3E
122.4E
122.5E
122. OE

n

—

15.3N
15.5N
15. +N
15. *N

SAT [T5. o/5i0-/ol.5/2wis)
SAT

pCN 1 DHSP
IIR OATk ) PCN 3 DMSP

63 100USOZ 15.3N 122.5f LNOR - FAIR FIx, EYt NOT vISILILL IS DEG SPIliAL OWENLAY
66 ]001u8Z i5.9N 122.6E L(.IOR - CIkCULAR EYE 20 NM I)IAM
65 IO012S3Z 15.5r4 122.7E SAT (15.0/5.0 /wo.5/25HNs) NOAA-2 {CONF 011
6EI 10013oL i5.6N 122.6E LMOR ; Cl;&ZLAR EYE 25 Nh L)IAM, Yd PERCENT SA;;4CLUU0
67 1002+5Z 15.6N 12z.2E p z 70 68 32o 50 s 10 20 287 1*
68 IO02WZ 15,7N 121.6E SAT ( 14.5/4 .5-/00 .5/d 1HHS) PCN i flM~
69 100 Z4FIZ IS. LIN 121.9E SAT 415.0 /5.0-/ I Unsl PrN 1

15.2N ]<0.6E
15.2N IiO.6E

15.2N IZO.6E
- CIRC 20 8

15.2N 120.6g
15. CN 120.6E

70 1ou30iz ls.7N i2i. nE iiin
71 1003302 15.7N 121.8E LMOH

- CINCULAR EiL iO-iM OI;i, ’90 PiILCENT kALL CLWIO
- LIRCULAR EYE 30 NM OIAU, 90 PEHCENT hALL CLUUO

72 1004OOL ls. ilN 121.9E LI?UH - CI14CULAR EYE 26 Nh 011AM, 100 PkRCE.Nl U&LL CL(3U0
; 26 NM OIA#, 100 PkRcENT WLL CL(JUD

15 DFC SPINAL WEIiLAY

ISSIBLF EYE, 15 OEG SPIRAL OVEMLAV
IS SIBLF EYE, 15 IFEG .SP’LRAL uWERLAY
ISSILILF EYE, 15 OtG SPIRAL OUWLAY
ISSIBLF CkNTWI. la UEG SPINAL UW-NLAV

LmUU - 10-55/
SAT pCN 3 OFISF
SAT pCN 2 DMSP
SAT pCN 3 OMSP
SAT P(JJ 6 OSS.W

16.6N 120.6L
16. *N lZO.6C
16.6N 120.3L

15. ZN ]20.6E
lS. <N 120. bL
i5. dN 120.6E
16. ON 120.3E
15.2N 120.6E

73 1003OOL 16. ON ]21.8E LMOR - CIRCULAR EYE
76 ]O0700Z 16.2tA )20.13E L??Oti - POSSIdLE EYE

75 1u09312 16.4N 120.4E LMDH - POOR FIX. PL
76 IO IIWSL 16.5N 120.3f LIWU - PUUR FIx, PC
77 101035z 16.6N 120.1 E LHOR - PoOR FIX, PC
76 10 I1OOZ 17.3N 119.9E L140H - POUR FIx, PC
. . . ..-. . . . ------ . .

lUILUIJL

I01259Z
i L!1 .?>9Z

101 S29Z
101>302
I02221Z

1(. UM Icu. o?.
16. MN 119.6E
16.6N llv.2E

17. *N llu.5E
]7. L!N 119.0=
16.3N 118. OE P158 7oo ---- 50 20 90 9a6 297

SA7 [T2.5/3.5*/w l.o/2*MRs) PCN 3 TJMSP
SAT [ 14. o/+.0 +/Ml .O/2*rIRS) PCN 3 OMSP

SAT (13.0/4.0 /#2. o/211iRs) PCN 3 CNISP

Plus 7ou ---- 60 6U 120 - 295

SAT [14. o/+.0 ./wl. o/2%Hs) pCN 3 OMSP
85 /00 180 60 11o 120 60 110 120 978 293

sIT PCN 4 ONSP

SAT PCN 4 CWSP
P37 70U 12U 40 2U0 150 - - - - 29o

.5A1 PCN 6 OMSP
P lU >0 500 170 60 90 100 bd 9U UO 978 -

SAT lT+. o/+. o /S /2 QNkS) pCN OMSP

13 --- -- 9
85
8b
ar

am

102359i
102.S59Z
10ZJS9Z
11 U335Z
llo409f
Ilo&ssz
1112+02

1112+02
111550./

111653Z
112050Z

~
12i31i+z
1.? U152Z
1203>2L
1Z0915Z

103OZ

--- . . Y
89
90
91

--- -- 1!

92
93

+

97
98
99

10U

.-. .- 1<

.
SAT [T4.5/4.5 /00.5 /Z*MIW) PCN 1 OMSP
sfi T (14.5/ 4.5 /110.5 /2+HRS) NOAA-2 (CUNF LJII
5A T 11*.0/*. o /s /21keHS) PCN 3 OMSJ

Pas 700 80 8U 70 ●O 70 to - tiaa

P$3 700--.-:’- -- 2a9

--- -- ]3

- CIRC lU 1>101 1<1
10,? I/l bJJZ 19, bN 111. IJE SAT Pew 6-.DM@
10.5 1.s01 0+.? ZO. UN 11o.4C

-.

SAT [14.0/4.0./s
IL)* 13 UIU6Z 2u, ZN 110. &!E SAT

/2*HRs1 pCN 4 OHSP
[1+.0/4.0 /s

105 1jL13j+f 20,1N IUY.3E SAT
/25HRs) NoAA-2 (CLJNF 01)

(14. o/*. o./s /24ro(S)
100 13 U334L 19.9N IU9.5E SAT

pCN 3 Dr4sP
(13.5/ 3.5 / / l-w(s) PCN J UMSF’

107 1313+51 ZLI.3N lLItI. IE SAT PCN 4 DNSP
106 1316A5L 2u.8N 107.5E SAT PCN J UM>P
109 1600wL 20. IN ]u5.3r. SAT [IN OA1h ) pCN 5 UmSP

lF).6N 113. OE
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TRoPI CAL STORII EMMA
FIX POSITIONS FOR CYCLONE NO. 7

0600Z 13 JUN TO 0600z 18 JIJN

FIX ACC14Y
MAX OBS “Ax 06s OESS *IN FLT

FIX FLT LVL NINV sFc WIND

POS1 I

MIN ?ooHe LV~

CAT NAV-HET LVL OIR VLL ERG IENG VEL WIG RNG SLP IIGT 11/?0

WSIT
EYE OR IEN- EVE UF MSN
FORM rAT11Jt4 OIA MAOAR IN@

. .

FIX

NO. TIME

i 1001072
2 1011172
3 )o13*az

?.orA 1*9. oL sal {11.0/ 1.0 /D1. o/d Af4w) PCN 5 WISP
3.1 N 147.4E ShT PCN 6 UMSP
3.8N 147.3t SAT PCN 5 WISP

6 10<2172
5 1112230.?
6 1110592 6.3N
7 ll.?J*l Z 13. ON
u 1Z021 Iz 8.5N

9 1214522 10. I3N
10 i22313Z AZ.3N

11 1Z2322Z 11.4N
12 i22322z 12.*N
l.i 1301432 li.2N
14 1301b2Z 12.3N

15 13u152Z 12.4N
16 13024 Liz 11.4N
17 ]3)2
1s 1314
19 131.
20 1315

*

-y&
136.2)E
136,3E
136.4E
135.7E
135.6E
13*.9E
135.9E

SAT (11. s/1.5 /oo. s/21 ER5]
SAT (11.5/ 1.5 /00.5 /21MRS)
SAT
Sh T (11.5/1. s /$ /29”!4s)

SAT (11.5/ 1.5 /s /25MRS1
SAT

Pm 5 LNISP

pCN S LIhsP
PCN 5 WSP
PCN 5 UN$n
Pc!i 3 WK.
pCN 5 LJMSP.

NOAA.2 ICUNF 011
PCN 5 UMSP
PCN 3 UMSP
13 3CI 50 13 1001 -
PCN 5 UMSP
O*L G I)ti<e

-..
SAT 11.2 .5/2.5 /00.5 /2> Hi4S)

SAT [ 12. s/2.5 /ol, o/2+lHsl
SA7 [13.0/3.0 / / MAs)

P 10 2 1500 140 27 50
S* T (12.5/2.5 ZD1. O/2+MRS}

SAT {13.0/3.0 / / PQC1
P 10 2 1500 110 3(

26 25 .-

,,..-. . .. - -....
w 360 3.s 30 360

132.4E SAT PCN 6 UhSP
131.8E SAT PCN 5 LN!sP

132. IE SAT PCN 5 OMSP
132.2E P - - 7olz ------
131.6E P 10 10 70U 10 3> 310 ●O 25 300
130. oE SAT (13.0/3.0 /00.5 /2+HRSl PCN 3 Ousi=
130.6E SAT (T3. o/3. o /S /2 WiHs) PCN 3 IJMSP
12Y. SE SA r (13.0/3.0 /00.5 /24HUSl PCN 3 OMSP

13u. oE rJ 10 5 150u 180 30 90 15
129.3E 55 70U

40 350
70 ●5 300 50 2s 90

127.7E S;1 PCN 5 UMSP

127. IE SAT PCN 5 WISP
12u. oE P 13 S 700 30 +> 330 40

PCN 5- INlsr

38 1001 - Z7 25 . -.
2U4Z 13.4N
$341 13.6N

●>4Z 13.3N
555Z 12.3!9

132130z 13. ON
1323041 13. ON
13230*L 13.5N
1*0.315Z 14.4N
l*0@4Z 1.?.3N
140830Z 14.7N

2N

..-
2s 998 310

-.
-.

-.
.-

.

.

.

21
2’2

.10 1001 -
20 99s 308

. .

.-

998 307

20 994 305
{C(SNF 01)

12 -

15 -

5.- .
50,

31
32

*

35
36
37

3a
39

.-. .
lS.3N 127.1 E
15.6N 127.6E
lS.6N 127.6E
16:0~ ~26.6E

.

16. LIN 125.51E
16. ON 126. IE
16.J3N 1z5.5E
16.6N IZ4.7E
17.lN 124.5E
16.6N 125. OE

SAT
SA7

----
PCN 3 I)M5P

5 300 30 ~ 270
r(w) N(3AA-2
‘n PCN S uM~
HRS 1 pCN 3 C3nSP
HRS) pCN 3 IAMSP
o 270 15 5 230

1 PCN S IJMSP
411020 --- .

12 700 20 4
(13. s/3. s /s /24

3. /3. 00 .5/2a
(T3.5/3.5 /00.5/25
(r3.5/3.5 /00.5/2B

>5 700 20 7
(IH 13ATA

5“ --
‘3AT

-2FiT-
SAT
SA7

10 990 304

99s 305

15 13

12 -

CIRC 15 0

b5 10 70U 200 8 --
PCN 5

41 151=.38L 16.2N 12+.4.S sAl
42

PCN 5 W4SP
152117z 17.6N 124. SE P 5 5 700 30 35 130 20 >5 90 20

. .

.43
994

160Lw9L
313s 14-----

17. *N 12%.5E SA7 [T
7

3.5/3.5-/s f .2*HMS > pCN 3 UNSP
44 160009Z 18. lN 12*.4C SAT {T3.0/4.0+/u 1.0124HWi) PCN 3 WISP

lbW309Z
160230z

160,?351Z
1602XU
lbIS335L
1612502

17i6N
18.0?4

17. SN
17.9N
113.&N
lti.6N

124.lE
124.2E
12+.21!
1z4.2E
123. ?E
I,?*,4E

SAT ( T355/3ijo/s /22mHs )
P 10 30 40 10

SAT ir3. s/3. s-/s /2wRs}
5A T (13.5/3.5 /s /22uhS1

P32 700 60 ●O 40
S4 T

I?SN
50

F’CN
PCN
20
PCN

54 l)::;

3 LIMSP
5 UMSP

50 90
3 tN4sP

20

30

10

995

988

30s 1* - -

299 II - -

7

8-

8

51

5/ 161445Z 19.2N 123.5E ‘; 5 15 700 280 55 106
S3 1015ZOZ ifj. EIN 123.8E SAT
54 lbl>20Z 17.6N 123.9E SAT
55 L62351z 19.9N 12+.2E sAT (13. s/3.5 /s
56 162351z 19.13N 124.1 E SAT

/24t.IR5 I
(r4. O/4. O /00.5 /24MUS) .

. 57 ]b2J>9z 19. ”F4 125. oE sAT (T3.5/3. s /S /23F04s )
s 1 70.+? OL

NOAA-2 -
21J.4N 124.7E sAr

ICONF 011
13

S9 1 71&20i
.5/3.5 /s /z%ius)

20.2N 12*.13E
PCN J W@

SA7 I 12. S/3.0 /u O.5/26HHSl pCN 3 UM5P
60 I?ui?$gj 20.4N 124.6E sAT

210 ON 123.8E P 10
(14;0/~.o /00.5/24 Hi4s) pCN 4 CM45P

62
TOO 130 50 50 40

1705i30L ZI.4N 12S.3E P137 700 190 50 110 40
50 00 60 “- - lt. 14---- 9
A,, 150 60 - - 1111 -4---- Ii

lb1250Z 18. ON 124.2E SAT pCtA

30
PCFA
Peru
PCN
PCN

5 131.mr

51J 10
s OMSP
5 lN4sP

3 UWSP
3 uMSP

304 14 - - --

----

..
*

.- .“. --=- -“..,. ,- C..7C >a,
70

rcN 0 UAW
lYOO19Z 33. ON 139. SE SA 7 { [1. S/2. O-/WO.5/25MNS) NOAA.2 (CUNF 021

59



TROPICAL STOPJI 2R20A
F3X POSITIONS FOR CYCLONE NO. 8

00002 21 JUN TO 1200z 22 JuN

FIX
NAx 08s Al&h !36s ONs ❑ IN FL1 INJIJIT

FIX ACCHY FIx FLT LvL MIND sFC uiND MiN 7UOMB LML EYC OR IEN- EVE MSN

Ho. TIME POSIT CAT NAY-MET LVL oIR VSL ERG I?NG VEL MRG FiNG SLP HGT Ti/To FOUM 1ATION OIA Rno$fll NIS13R

1 1622092 113. ON 146.9E SAT [T1. ofk. o /0 /2+HRS)

.2

Pcsl 5 OHSP

162209z 17. SN 146.9E SAT [rl. a/i. o / / HRS) PCN 3. OMSP

1702zoz 18.3N 1*6.2E SAT [11.0/ 1.0 /0 /?*HKS)
4

Pct6 5 ONSP
170220L 17.7N 167.4E SAT (T1. o/l. o / / HRS) PCN 6 OHSP

5 172332z 18.5N 143.36. SAT (T1.5/l .5 /00.; j2;H;S~ PCN 5 O?sSP
6 172332z la.8N 143.3E SAT (T1.5/l.5 /00,

]60201Z 19.5N 14?.4E SAT

PCN 5 O*SP

( T1 .5/1 .5 /00.5 /2+HRS) PCN 5 O$W’
8 180201Z 19.3N 1+1.6E SAT (11. s/1. S /00.5/25HRSl PCN 3 014sP
9 181443z 19.7N 1+2.2E SAT IIR OATA 1 PCN 5 ONSP

10 la2314z 21.4N 142.7E SA7 (IR OATA

11 1901+22 21.7N 1+2. OE SAT (1R OATA 1

1: 191156L 22.3N 142. $ SAT (IR OATA )
16+.9 h~ 1

14 2001242 25.5N l*s-5L =hT 1 lR DATA I

1S 2011372 25.8.. ------ -. . . . .. “-!-
16 2022382 26. ON ls1.3E SAT {T2.5/2.5 / / HRsi

i7 2101O5Z 26.2N ls1.9E SAT (T2.5/2.5 /

18 2101O5Z Z6. ON lS1.9E SAT

/ HHS1
[12.0 /2.0 / / HHS)

19 210516Z 25. TN 152.8E P 5 3 700 220 55 -

PCN 5
PCN 4

PCN 3

OMSP
DMSP

. . . .. .- —-.

..l ,AA. GC ..7 ;iu ;.1. I PCN 3 OMSP
aiiP
OMSP
OMSP

S 2i0 25 989 301 15 - clrAc
OHSP
OHSP
OHSIJ

5 1

PCN 5
PCN 4
PCN 3
PCN 6
-,.., a

20 ;ill19Z 2i;9N i56.9E SAT
21 2111192 2*.9N 155.OE SAT
2Z 2113472 25. ON 1’3S.6E SAT

oniP
n“.cl., ..m,” - -. . . .

. . . . . . . . . s) PCN 4 OMSP

. . . . . . . . . . . . . . . . --- IT2. o/2.5 ;MO.5/24H~S)
)472 25.1 N 1S9.2E

pCN 3 IN$sP
SAT PCN 4 OMSP

wn> 3..2N 172. SIE S*T [lR DATA ) PCN 3 uMSP

TYPHOON GI LDA
FIX POSITIONS FOR CYCLONE NO. 9

06002 30 JON TO 00002 07 JUL

MAX OMS MAX 06S
FIA

00s MIN *LT
FIX ACCRY FIx

PUSIT
FLT LVL WINO sFC wINO MIN 7UOAI0 LVL

NO. TIME PoSIT
EYE

CAT NAV-MET LVL OIR VLL BRG UNG vtL UHG RNG
ORIEN- tYE UF

SLP
HSh

NGT 11/70 FORM IATIuN OIA MAUAR NNtl M

1 251OO6Z 17.3S4 160. OE SAT (In OATA ) PCS( 6 0M5P

2 2bOl14z 17.8N 156.2E SAT IIH OATA 1 PCN 5 OAISP
3 261J94tlz in.ON 154.5E SAT (1U OATA ) PCN 6 OHSP
4 2613562 18. oN IS+.lE SAT (1H OATA ) Pch 5, OMSP
S 262230Z 18.0r4 151. BE SAT (T1. o/l. o / / HiiS)
6

PCN 5 OMSP
26,?2302 8.0 N 151.8 E AT ,, URS) CN OMSP

7 2TO055Z 18.lN lS1. OE SAT (IH OATA ) PCN 5 ON>l-’
B 2700552 IE. ON 150.9E SAT (IR OATA )
9 ?71500Z 18.5N 145. oE SAT

PCN 6 OMSP
Pck 6 ONSP

10 ?7221]2 18.lN 14E.6E SAT (T1.5/I.5 /00.5/2 4tIRs) PCN 4 OM$IJ
11 Z80Z1BZ 18.lN )47. YE SAT (Iii OATA
12 2810532 17.5N 1*6.8E SAT

) pCN 4 OMSP
[114 OAIA ) PCN 6 OhsP

13 2131500L 17.7N 145, oE SAl (1H IJA7A ) PCN 5 OHSP
14 282;53Z 17.61N r43.4E SAT (T2. o/2. o /00.5 /2eIIRs) PCN 6 Oh>P
15 2822352 :8.;: 1:3:0~ SAT
L6

11~.5~1.5 /00.5 /2*HhS)
282335Z

NOAA.Z
&T

lCOkF 02)
HSP

17 290200z 18.8N 11,1.6E =.1 flfi nATA , Drbl . O.. P

18 2902uoZ 18.5N 141.6E
]9 290300z 17. L3N 1+1.6E 23 ?Ou ------ -
20 2912162 18.2N 1+0. OE Sgl

1009
(IR oATA

s119 -----
)

1
PCN 5 OMsr

21 291216Z 19.3N 139.2E SAT (IR OATA I PCN 6 OMbP
22 2914622 19.7U 139.7E SAT
23 2914422 19. SN 139.7E SAT

pCN 5 OnSP
(IR OATA ) PCN 6 OUSP

24 2923162 21. ON 136.7E SAT (IR OATA PCN 3 ofi5P
25 2923i6Z 19.4N 135.4E SAT (11.5/ 1.5 /s /21HhS1 pCN 5 DMSP

.26 29.23+5Z 21.5N ]36.5E SAT (12.5/2.5 /01.0 /25HRs) NO AA-,? {CUMF 021
27 300141z 20.8?A 135.8E SAT (IR ORTA
28 3001*1 Z 20. WA i35.7E sAT

1 PCN 3 OmSP
(IR C)ATA )

29 30115L!z 20..
PCN 5 OMSP

1A ) pCN 5 01

--- .. . . .
SAT (11.5/ 1.5 / / tins; P;; 5 iim;i

3N 13+.%5 SAT (In oATA 1 PCN 3 0H5P
3412 19.5N 13s. oE P 5 3 700 i30.6u 36025--- 990

2N 134.7E SAT (1R uATA
301 lr Al---- 3

) PCN 3 OMSV
30 3oi:
31 3014232 20. i

32 30 A+Z3Z 20.6N 135.5E SAT
33 302150Z 19. tlN 134.3E p 3

( IR20ATA
70”

pCN 42s0M>P
150 -ii) +0 100 70 100 990 301 1+ 11----

34 302258z 2“, (ON 13*. OE SAT ( 14.0/+.0 /02. O/2*MNS) PCN 3 ohs’
35 3022582 19. 7N 134. oE sr.1 (T3. o/J.0 /01.5 /24HRSl

ON 135. oE 541 5/3.5 HRS)
pCN J oM5V

NO AA-2
70u 340 ;V 270 60

{co hF “2 1
+N 134.1 E p 5 2 30 .?10 bo 983
2N 134. oE SAT

~
(IH OATA ) PCN 3 OMSP

4
36 ~oi~
’37 O1OZ35Z 19. {

38 D103U4Z 19.:
39 ~;;;i~~ 19. +N 133.9E SAT (IR OAIA ) pCN 4 OM>V
411 19.6N 133.3E SAT ( Iti OATA 1 PCN 4 oH>P
41 0112
42 0115+bZ 19.6N 133.4E SAT (IU OATA ) PCi 5 ‘OH>P

2372 i61.5N 133.5E SAT (1H OAIA 1 ioAA.2 [CONF 011

43 011546Z 19.4N 133.6E SAT (1N OATA )+
-%-

67
48
49
5U
51

52
53
54
55

$.&nJ

0200?02
02002LZ
0200212
0200512

Htwk
19.4N 13Z.3E
19.9N 132.4E
20. ON 132.2E
20. oN 13?.5E
19. W6 132. OE

SAT
SAT

S~T

UQ *ATA
(T4.0/+. o /01. o/2ws;

E& J E!+
PCN 4 OM>P

5 700 180 TO 90 70 luu 9U iO 971
I Iit20ATA 1

.+37 1/ 12 Chic 5U b
Pch 3 OM>v

SAT
SA7
SA 7

(IH OAIA
(15. o/5. o /01. o/26HRS;

(T4.5/4.5 /00.5 /2*HRS)
51 70U 190 65 110

PCN 3 OH>P
NOAA-2 ICUNF 01)

PCN 1 ori>P

40 ?0 130 75 967 ‘?82 16 14 CIIW 3U
PC,N 4 bh>~

b

PCM 6 llMsP

0202462
u20320z

021121.Z
021127z
0212172
021303z
0.?1527Z
021528Z

19.7N 132,0E

20.2N 130.7E

20.lN 131.5E
20. oiN 130.8E
20.4N 130. BE
20.6?4 130.6E
20.9N 130.6E
20. IN 130.7E
21. ON 129. L3E

P
Sn T
SAT

(IH l)ATA )
(IR OATA

10 s 70U 1130 75 LO
IIN OATA )
(1N OAFA )
(ltT OATA )

3i -:- 9bl (77 lU 14 Cllsc
PCN 2 UMSP

3U /

pCN 1 L)H,P
PCN 2 l)h>ti

56
57

SAT
SA7

(J
P

58
59

021 S+62
0221372

20 2 700 190 75 lln
23 700 100 7U 70

(1s.5/5.5 /00, 5/23HRs1
(T5.5/5.5-/Ol .O/2*HNSl

961
i:

2?7 ] r 14 El 1P N-s 25x2n
;0 110 12 9b3

7
?78 1> 13 CT*C 2U b

NoAA-< {CIANF oil
PCN 1 OMSP

60 02?351Z
61 030003Z

21. 5N 12ti.61E
21.2N IZ9.9E

60



FIX ACCHi’

TYPROON GILDA
FIX P0s1T10N5 FOR CYCLONE NO. 9

06002 30 JUN TO 0000Z 07 <WL

Ukx 00s MAX LESS 00s ● IN FLT POSIT
UF

HADAR

FIX FIx FLT “LVL rmNO
P051 T

!YFC uINO MIFI tOiNLlLm;,
cilNAV-METLVL oIR VEL W% RNG VLL LWG RNG SLP MOT

21. ON 129. EE SAT 175. o/5. o /01.0 /25HRSi PCN 3 OMS’
21. SN ]Z9.2Z SAT ( IN DATA 1 PCN 1 00FSP
21.6N 129.3E SAT (IH DATA PcrA 1 OMSP
21.5N 129.3C P 2 700 360 ?0 2&0 60 6U ●U +0
22.7N 12 LI.4E

956
5 :

272
700 130 65 50 30

22. ON 128.5E s!T
70 16U 15 951 267

(It? OATA ) NOAA-Z tcwf 011

EYE

FO@U

CTRC
CIRC

Cllsc

CTRC

NO. NHEIR

;

9

71/70

]7 13
18 -

16 -

lfl 16

62

6.i
64
65
66
67

%
TU
71
72

;2
75
76
77

78
79
eo
el

82
e3
04

031Z4SZ
0312452

22. E3N
23.2N

128.4E
1211.3E

L213.3E
127.9E
127.8E

SAT
SA[

S,IT
P

sb.7
SAT
LRon
LMOR
LiIDR
LHOfi
LHOM
LROfi
LHoR

[lR oATA ) PCN 1 DNSP
(1H oAIA ) pCN Z OnSP

[IR 136TA 1 F’CN 1 EN4SP
>5 700 260 au 200 20 - -

(1H DA7A ) pCN 1 DN>P

0312452
13314$OL
“315U9Z
0315092
031700Z
031800L
0318152
031JM3Z
0319002
031945Z
0320002
0321152
032240z
0323002
032300Z
0323002
03dJO02
0323202
U323302
(z32345f
0323+51

22. eN
Z3.2N
23.3N

954

952

. 270

269

23; bN
23. bN
23. TN
23.13N
23.8ti
23. BN
23.9N
23.9N
24. ON

24.2?4
24.5*
24.3N
24. *N
24.3N

24 .3N

i27.9E
127.8E

127.72.
127.6S
127.2E
127.6E
127.5E
]27.5E
]27.5E

127.3E
127.3E

127.3E
127,3E
127.3E

127.2E

tln iATA ) Pch 2 OUSP
- *5//3 24. UN ]2S.3E

?+. UN 125.3E
26. ON 127. OE
26. *N 127. ec
26.2N 127.8e
26. dN 127.7E
26.2N 1Z7. OC

- *///3
- 15 0E6 SPIRAL OVERI AY
- 1S OEG SPIRAL OVERI AY
- 5592
- 6000 FIX
- +1712
2 700 29o 85 180 30

- EiOOD FIx
- 35/42

- 10612
- 12773
- tiOOD FIX

- GOOD FIx, 15 OEG SPIRAL

5 18v
LtiOR
LflOR
LUoR
LHUR
LuOH

LHIJU

--

ovkRLA Y

ZEI.6N 127.eE
2*. aN 124.2E
26.2N 127.8E
240aN IZ5.3E
26. *N 127.OE
26. *N 127.13E
26. ZN 127.7E

85
eb

@7
e6

%

.2+.4N
24.4N
24. *N

~
24.3N
.24 .5N
24.5F4
24..2N
24.7N
24.7N
24. eN
24.7N
24.8N

i27.3E
127.lE
127.2E
127.lE
127.4C
127.2E

127.1 E
127.6E
127.lE
127.lE
127. IE
1Z6.9E
1.?b.8E

U#

SAT

~
LRWl
LUDR

Lnl)ti
LIAOI?
LROR

LROH
LllOR

LF(OR
LROR

- 6000 FIX
[15.5/5.5 /s /24nRS) PCM 1 IN@
(16.0/6.0 /D1. O/2*HRS) PCN 1 i)HsP

- Gooo F IX, 1s !JEG SPIRAL O#&LAY. 20 FEFFCENT WALL CI.UUO 26. *N 127. BE
--- 26. ZN 127.7E

2cJ.4N 127. MF.

032345Z
0401305Z
040015Z
(J40030Z
0400+02
0*00+5Z
0+01002
O4O1OOZ

0+01 15Z
Woi+sz

~ GOOD FIX, CIHCULAw EYE 15 NM OLAH* 50 PERCENT *ALL &LOUO

- 6000 FIx
.

- GOOO FIX, CIRCULAR EYE 15 UN 0ihIi8 50 PERCEW WALL bLOUD
- 5S112
- 10673

.

.94
95
9b
97
9e
*9

100

101

102
103
1 O*

105
106
107
106

26AN
26.r?N
26.*N
2+.dN
24.MN

26. *N
26.*N

26.UN

.?6.tN

i27.ii
]27.7E

E’27.8E
124.2L
125.3E

127. nE
127.8c

-..

15

- ilRCULAR EYE )2 NM EfiAF4. bt PtntENT mALL CLuUEI
- GOOO FIX, CIRCULAR EYE 12 WI OihM, 50 PERCEfi7 wALL 5LOUD

0611200Z
u40200Z
0+0209L
lJ*020yz
0402152
1341J,230Z
0402452

24.13N

24.8N
2*. YN
25. ON
2&.7N
24 .8N
24. er4
2,A. &N

24.9N
24.9v

12 b.9F.

126.9E
126.8E
126. +E
1.26.7E
126.13E
126.7E
127. oE

12607E
126.7E

LRDR
LRoU
s, 7
SAT
LMOR
LIN3ti
LtiOH

P
LRCIH
L#UH

- 12.573

PCN 1 DFISP
PCN1 OnSP

EYE 12 CW sian. 40 PERCENT tiALL ~LOUO

125.3E

127.8L- liim2
[It? OATA )
(Iti OAIA 1

- fAIR FIX, CIRCULAFI
10 Flx
lCULAl? EYE 12 NM

o $3s- 100

26.*N 127.t7c
2b..?N 127.7E
26.*N 127. dE

- GOOI
- Clu

52 70U 23
01A16, 60 PERCEN7 ●ALL CLUUD

35 5 150 20 947 ?6S :2$ 15 CIRC“403 Llr3z
0603002
04(23002

2*.13N 125. JE
24.3N Id4, ZE

26. *N 127..%
26.2N 12T.7E
26. *N 127.8E

109
110
111
112
113

- 12673
- 45//3

- GOOD FIx, CIRCULAe EYE 15 NH oLA)t, 70
- GOOD FIX
- GOOD FIX. CIIZCULAIF EVE 15 NF’1 oIAM, 60

[15.5 /5.5-/ / HNS ) PCN 1 014sP
- 10412
- 55{/3

PEflceN7 MALL kLOUO

PERcEN7 MALL !-LOUD

0403152
040330Z
0403+5L
1340350Z
I)40400Z
040+002
IZ60*OC,Z
040+152
0404.s02
040+45<
0405002
0405013t
**(15U13Z
(2405152
040565/
041zbuoL
04u600L
040b15L
0* U830Z
LMI1645L
U+07002
U4LI 1001
(A0700Z
04U730L

O’+(1745Z
“+U8(JOZ
O+ouuoz
(J* IZ030Z
“468”54

C140Y31JZ
0409452

U*l IJOOL
U41OOOL
O41O3CIZ
0411(202
0411 LLiL

2.. LiN 12b.6E
24.LIN 126.7E
24.8N )2b.6E
26.7N 126. $E
24.8N 126.6E
26. LIN 126.7E
24.9N ]26,7=
2*.9N 126.6E
Z4.9N 126.6E
2+.9N 126.6E

LHOH
LINZR
LliOll
SAT
LMoii
LHOU
LRON
LHON
LROH
LROR

LRDR
LROR
LROR
LHOR
LHUR
LHOM
LUOU

LRLla
LIAod
LHoM
LHUti
L“UH

114
115
116
117
11s
119
120

121
122
123
12+
12’J
1.26
127

12$$
129
130
131
132
133
13*

26. ZN 127.8E
24. SN 124.2t
24. UN 125.3E
26. *N IZ7.13E
26. dN 1Z7.7E
26. *N 127. aE

24. @N 125.3c
26.219 1’27.8E
2*.3N 124.2E
26. *N 127. ee
2b. +N 127.13c
24. UN 1<5.3E
24.3N 124.2E

26. *N 127. dE
26. tN ]27.7F
26.*N id?. nt
2*. UN ]<5.3E
~6.iN 1<7. LJE
24. SN 124. zE
26.tN 127.7c

26.bN 127. ME
24. SN 124.2E
2h. tN IL7. ME
26. dN 1L7.7E
2ti. *N 1<7.8E

26..?N 127.7E
26. *N 127. Lic
24. MN 125.3E
26. ZN 127.8E
26.2N 127.7E
2b.uN )25.3E
2EI.6N 127.13E

26. *N 127. LIE

- 12623
- GOOD FIX, CIRCULAFI EYE 12 UM OIAN* 75
- 6000 FIx
- GOOO FIX. CIHCULAR EYE 12 NM oXAN, 75

PERCEN7 ❑ALL $LOUO

PERCkN r MALL ~LOUO

24i9N i2b. f3E
2+.9N 126.7E
24.9N 126.7E
24.9?A 126.6E
24.9N 126.6E
25. IN 126.8E
25. oN 126.8E

26.9N 126. LW
25.0?4 12 b.EIE
25.1 N 126.8E

Z>. lN 126.9E
Z5.lN 126.8E

25. IN lzb.9E
L,.2N lLb.7E

2b. JrA 12T. oE
<,.2N 12b.9E
25..3N 12b.9E
z,.5N Izb.8E
Z,. bN 126.8E

z;. TN 126.8E
25.7N 126. ME
.Z5.7N 126.76
25. LIN 126.8<
25.8N 126.6E
25. aN 126.5E
.?5. YN 12b.4E

- 12613
- i0412
- 55//3
- 6000 FIx, CZHCULAR E7E 12 NM OIAH, 70
- GOOO FIX. CIRCULAR EYE 12 NN 01A14B 60
- 12633

PEucENI IAALL $LOUO
PERC2_NI MALL bLOUD

- 5///3
- FAIR FIX, CIHCULAR EYE 10 NH OIAHV 50 PERCENT WALL +LOUO

PERCENT MALL GLOUO
- GO(JO Flx
- fAIH FIx, CIHCULAR EYE 10 NM OiAfF, 50
- 12613
- 10532

LION
L14UU

- 55//3
- 600LJ FIX

- booo FIX, CIHCULAQ LI’E 10 NM ulAH. 70
- 5///s
- 11633

PERCt.Nl MALL LLOUO13>
13b
137
13M
139

LtFoH
Ll@?
LHO14
LliDH
LND*

LROR
LIWR
LROR
L120R
LhDM
LW2R
L“OH

- woo FIX
- uOllll FIX, CINCULAV EYE 10 NM oIAM. 60

- IXNJD FIX
- 6(ZUU FIX, CIRCULAW EYE 10 NM OLAM, 50

PENCEhl u&LL LLOUO

PERCtNI WALL LLOUO

- 12733
- 10482
- 601JD FIx
- 12523 -
- 6000 FIX, CIHCULAFJ EYE 25 NH IJIAM. 60 PERCEN1 WALL LLOUO

$$~cEN I MALL LLOUO
262 17-15 CIRC

147
148

u611+5Z Z5.9N 126.3E LMON - GO(3O FIX, CIHCULAU E~~ 15 NH uIAN. 60
04115%? 25.9N 1,?6.3E P 3 2 70o 240 6S 130 ---

III*
150
151

152
15s
154
155
156
157
158
159

16u

0411>71
Ulll.?uclz

U612UOZ

0412132
“*l Lilaf
041.? 262

u*1dJ8z
“4130(32

0+13UOZ
“414” 0,4
U4]*UOL
U41*30.Z

Z,. ON
25. MN
2>. *N

25. nN
2>.7N
.?b. u.-A
25. #N
.?5, 7*
25.8N
.i5.9m
.45. SN
Z5,9N

i.?b.5E
126.4E

lZb.4F-

126.3E
12b. +~
126.3c
126.3E
12b.4E
1.2b.3E
126.5E
]26.5L
ldo.5E

Si T
Ll?Uli

LuOR

:; y

SA7
LNOti
Ll@U
LNDk
L@li
Lttoli

LMUH

(1R 0A7A ) NON LNISP

- 10+82
- i2S13

- GoOD FIX., CIUCULAR EYE 12 ,,M uIAN, 00
[j: :~:: ) Pch 1 UM>P

b PCN 2 ul.lsP

VEHCkNt MALL kLouO

PERCENT uALL LLOUO- booo FIX, CIHCULk EYE 12 NM oIAM, 90
- 12513
- 105//
- 12033
- 1!3612
- bollu Flx

61



TYPHOON GI LOA
FIX POSITIONS “FOR CYCLONE NO. 9

06002 30 JUN 20 00002 07 JUL

MZ OBS ax urns (IUS ml N *LT
Fl& &CCHY FIx FLT LvL UINO *C Uluo MIN f@OMG LwL Evt 13RIEN- LYE
cf~ NAV-MET LVL OIR VCL BRG RNG vu OAG RNG SLP

Pzl
WT Tlzlo F171W IATI13N OIA

70U 70 68 33(> 10 - - - 9*4 263 ld 16 CIHC 15
LmOM - 6ULNJ F IX. CIIiCLILAM E;:h2f -~~AM, 50 PEIICkNI ●ALL bLOUD
SA1 )

Fwsl I

2>.9N 12b.6E
/a.9N ]26.5~
2,.7N l/b.6E
L5.9N 126.5i
Ze.3N 12b.6E
Zb.6N 12b.6E

M5N

NIWH

11“414s11
“41.W8L
*41*50L
(J4150(3L
“41>413f
u*16002

O+lbuoL
LIJ!103OL

u* Jb32L
U*1O*O.2
O+lluof
u61730L
134] MU(3Z
U416UOL
u41a15z

(IH UATA

LUV*
LUOI?

LHIJN

LHUN
LNUU

SA1
LW3H
LHOH
LuUH

LF!OH
LHUU
LHUH
LIFLM?
LIWH
LNUH
LNEJM
LHDH

- 1142
- *AIR FIx, 10 uEG ●PIRAL OvtFQa Y. +0 FkuCEN1 8AU CLUUO

26.2N i,i7. Mr
d6. *N )27.13E
i?+. MN 1<5.3E

db.4N IZ7. ME
.?6..4N 1<7.76

- 1,?023
167
168

169
170
171
i72
173
17.
175
170
177
176

- 127;2
- G(JUEI F1a

d6.2N I,?6.5E
Z6. bN 126.5E
<6. L.N 126.4 F-
28.lN 126.2E
26. LFN 126.17.
zb. &FN ]2b.3E
26. $3N ]Z6.2L
tb. MN 126. Of
.?b.9N 126.1 L
26. lN 126. oE
/6. dN 12e.3E
26. UN 12t..3E
26. MN 125. EIE
Z6. BN 126.3E
?6. WA 126.3E
<6.13N l.?b. oE
26.7N 126.2E
de.7N 12b.lE
2b,9N 12b.3C

/6. UN 12b.3E
2.5. MN 120.3E
<6. dN 12b.3i
<b,9N 12b03E
26.9N 12b.3E
Z7.1 N 12e. bi
27.lN 12e.4E
27.1* 12b.3E

‘47. ?N 126.3E
.?7.1 N )do. oE
Z7.5N 12b.3E
.?7.7N )2b.3E

Z7..2N 126.3E

.’27. +N 12b.3i

<7.5N 126.3E
(7.6* 126.3E
/r.13N 125.2.E

?7.8N 12b.3E
.27.8* )26.5E
.?7.9N 126.7E
2/. dN 126. (3E
Z.I. UN 12e. lE
<d.3N 125.8E
,?B.9N 12b.6E
29.2* 126.3E
29.3N 12b.2E
30. zN 12x.l E
Ju.7N 126.8E
.iI. dN 120.4E

(1H OAIA
- FAIN+1X,
- 12d32
- tioOU FIX
- 218+2
- d2753
- FAIR FIX.

- 6UO0 FIx

pCN 3 EIHSF’
CllFCUL~R EYE 18 ~ uIAM. 50 PEIICthl *ALL bLouO ?6. +N ]t7. ME

26. ZN ld7. dE
26. tN It7.7E
Z6. dN 1.?7. dE
2*. BN 1<5.3E
26. *N IZ7.8E
26. dN 1.?7.7E
.?4.UN I,?5.,c
26.dN IL7.8E
26. *N ]27. sE
26. *N IZ7. L3E
26.dN IZ7.7E
26. ON 127.8E
26. *N 127.8E
24. MN I,i5.3E
26. tN )L7.7E
26. tiN Id7.8t
2+. -N 1<5.3F.

26. *N 1.27.8E
26. *N 1L7.13E
?botN 1~7.13E
26.*N 147. uE
26. *N li7.13E
2+. UN IL7. nE
26./N 1<7.7E
26. *N 127. sL

10 uLG fJ@lNAL OtEkAT. +0 FkUCEM1 UALL CLUUO

- 2 //2
- 51742
- POOH FIx.
- +Alm FIX,
- Guoo flx
- FAIIF Fix,
- PO(JH FIX
- 2///2
- woo FIX
- 2161?
- 3///3

EX7RAP FYE, 20 PcHLtNT *ALL CLOIIO
10 ut.G SPIRAL ovr.HLAt* 30 FkUCENI uhLL CLUUO

LWJ!i
LINIM
LMOR
LAW
LHOU
LuOIF
LNLM

LHUIF
LuOH
LHW
LHU*
LMIIN
LHUH
LrluH
L.UH
S/l r
SAT
LMUH
5A T

LHOK

10 ukG SPIRAL OVEILAY, 30 PkHCEF,l WALL CLW.SO

50 VERCFNT WALL LLUUU
60 IJLRCFNT WALL CLWu

WAIF URM F YE , 33 PERcENT *ALL CLE3W
30 PkRC6ul whLL LLuuO
30 PkRCb Nl WALL .J.UUU

- 6000 11X.
- 6WLI FIF.,
- 213b12
- FA[R FIX,

- FAIN FIX,
- FAIU +1x.
- Guucl FIX
- t&l H FIX, 30 PtlFcF

( 13.$,/4,5 /w2. o/?+HNs)
(13.0/6.0 /w100/2+iNs)

193
196
193
Igb
19{

191F
199

<00

201

NT WALL

PCN 3
PCF4 3

LLU”EJ
ONSP -
D71SP

- 6LNA0 FIX
116.5/0.5 /S. /23 HFtS1 NOAA-2

- FAIR FIX. 30 PERCFNI MALL LE.UUU

FAIR FIX. 10 iJt.li WI*AL UVLtiLbf*

- GOOD FIx
- LX)(3U FIX

tCEINF 011

30 FtMCEN% wALL CLU;,O
26. *N 1<7. LIE
26. *N 127. uE

-?6.AtN 1Z7.7E
26. <N ]2707E
26..fN 127. bE

LFIU*

202
<03
do+

20>
206
,?07

- Cl///s
26./N ;27.7E
26. *N 127.86

LMJli - GoODFIx
LdUR - POUR Flx
s. 1 (1M OAIA ) PCN 3 OMSP

>47 (14. o/’a. o /ul.5/.2%++s1 pCN J On>P
P>5 700 170 70 60 3S so 6U 60 Y5B 273

L.(JH - e///s
P>5 700 22o 80 160 lUO 75 <eo 90 955 271

SAT (IH DATA 1 PCN 3 0M5P
Sh T (IK UATA 1 PCN * DMSP

!sfi T (IK 0i91A ) PCN 4 OMSP

LWAU - 0////
W84 700 160 U2 9[8 106 SO 90 106 962 d75

Itt Is CIMC
17 15 CIIEC

17 13 -

35

30

.-.
30. bN IJ1. IJE

217 u3<2u OL 31. ON 126.7E L“Oti - 0///3
21e 0> Z3UUL 31. *N 120.9E $lIi 1 (13.0/6.0 /u2. o/2*ldis) PEW 3 DM5P
LIY UDUUUOL 31.8N 127. OE LMOH - 6///2

22U UOUU37L s?. ON 129.6E
221 bbUIUOZ JI. MN 127.1 E
222 uDULUOL 31. dN 127.2E
223 U6UZUOL -V. ON 1z7.1 E
?lZe u60300i 32.2N 127.2E

225 0buS13.2 Jz.l N 127. oE
220 UOIZ3Z3Z 31.7N 127.3E

?27 IA60*OOf 32.3N 1?7.3E
228 IJOO@UO( 32. *N 147. *C
229 u6u415Z 32.1 N 1<7.5E
‘Z3U IJt.Uk.00L 32.4N 1z7.3E
.231 06u>15L 3?.6N 1<7.6E

23.? uL. UOOOL 32. I3N 127.5i
233 uL.”ou O1 32.7N 1<7.5E

23* 0006151 32. tIN IZ7.7E
235 UtIUdUOZ 33.2N 127.8E

30.6N 131. uE

. .
30. bN 131. uE.

iAT ( 1*.5/* .5-/u2. o/25Mns1 NOAA-2

LNIJH - 5///3
LIU7* - b///2
LNOH - 5///2
L.40U - >//0?

S&l i1143v&r A PCN 3 OHSP
P lU 70” 130 7U :0 70 >> 170 1*O 966 277 15 12 -

LRENi - 5///2
LwOH - 6////
LHUR - CIUCULAR EYt. OPEN TO SE, 30 PttiCENT b6LL CLUUO
LIWli - 5///2
Lld3ti - CIHCULAIF EYF. OPEt! TO SE MO S. 30 PkKCEN7 ~8LL CLOuU

33. *N IJo.4E
30.6N 131. uE
33. *N 130.4E
33.*N ]JO.4E

1+
33.*N ]30. +E
30.bN 131. uC

33.3?4 126. bL
33. *N IJO. *L
33. *N 126. bk

33. *N 130.4E
33. sN 130.5c
.33. jN IZL...5E
3.2. *N 130.4L
33.*N 130. ~E
33.*N 1313. bf

33.bN l.iO. bE

.-

. .

LMOH - 5J14d
Lld)li - VWR FIX
L“(JU - CINCULAIF tlYt. uPEN 10 SE A.u S. 40 PE6CLN1 bfiLL CLOW
Li40U - 3//42

U61WOL 33.lN 1,?L4.uE
Ub1100L i3.4N lZEI.l L
0bll15i 33.6N ldtI. OC
“61130L J3.3N lia.3E
u611>o Z 33. >N l.?u. oE
UOIL>OL 30. ON 1z7.9E
0612uo Z 33.5N 12 Li.2E
(3b1.2ulJL 3J. IN l<M.3E

(l:;:;~f .$3. UN lLEI.3E
33.9N lZLI.*~

u015b54 33. ON 1.?S.1=
“Olbuo L .i~. lN It6.6E
ti617uo L -$~.*N 1.4M.IEE
“OIYUOL 3Y. UN 1<9.2E
“b’ Y>5L .15..?N 1<9.5E

U02UUOL 35.3N 129.5E

LHU14 - w/ud
LltOU - 13+72
LtiOH

Ll#

SAT
LIIOti
LW2M

LldNi
LIWIF
Sh I
LhOM
LHIJH
LMUH
LMI)H

- PO(3R FIX
li14 LAA7fi PCN 5

PCN ●

I
)

1

OAISP
onsP

DmsP

{IF? OAIA
- ?0932
- 2u932
- 3091<
- 20972

[lH OAI*
- ,+?912

- 20912
- L“>2L

PCN ●

--
33.*N )30..L
33, *N 130., E

33.4N )30. +E

33.*F4 13 LI. *E

LNW - .?L15/.?
Lld)U - 55/4d
L“ OH - 55/42
SPT (12. o/3. o-/wl. O/2*MKS) pCN 3 OMSP
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TYPHOON I‘W
FIX POSITIONS FOR CYCLONE NO. 12

06002 17 JuL TO 180CZ 22 JUL

FIX
WAX 0!3< MAA U5FS

F 1.X ACCRY
ULls MIN

*1X FLT LvL wINI) SC tiiMD Miri 7U!J”S

NO. Tl14L POSI r CAT NAV-MET LVL Ulti uLL UHC. RNG VEL ERG HN6 5LP MGT [i/lo FOHM Iblluh U1* MmuAr4 NM8M

1 15L12u7Z 11. w’A 151.4C 5A1 (11.0/ 1.” / / FINsl PC* > IJhsw

2 151 U47L 11. *N 1*9.76 SAT ([n OPIA
3 151*491

) Pcrl 5 Ohav
11.3N L-7.9E SAT ([H 0AC9. I PC,N 5 L)ksv

4 151+*9 I 11.1 N 1.51. uE SAT (IR OAT* ) PCN 5 CM@’
5 lbol*9i 11.4N 14 LI.8E SAT [ rl .5/1.5 /DO.5/Z4”it5)
6 lbl U29L

PCN 3 LNISP
11.5N 1**.2E Sa. r (1N D&r& ) PCN b Lrhsr

r 1b1431L 11.4N 143.2fi 5A T ilk OATA ) Vrti 5 13Hs.v

@ lb2Jlii li:w i40. iE
.

;i T {12.6/>.0 /oo.5/&”ns)

10 Z320L
PCN !) ohiP

1!3. UN 139. oi
18

!,A T (11.5/ 1.5 /GLQLz *
1701301 12.2N ]39.4E SAT ‘r., ‘A --

;:
P

13 s: T
16 SAT
15 SA1
16 P
17
la 172z52L 13. ON L34.3E SAT [ 13.5/3.5 /01.5 /2+NKS) PCN 5 UMSF
19 172252Z 13.3N 134.3E SAT {Ti!.5/z.5
20 172,?>22 13.1 N 134.4E SAT (13.5/3.5 / / HRS ) pCN * ‘-<u

,21 1su015Z 13. oN 134.2E S.h 1 (13.0 /3.0 /01.o/25”Hs) ((ad

22 180253Z 13.2N 133o2E

‘b”US) krJ AA-2 {c UNF uII
,,R “., m ) PCN b Ohsv

> 5 1200 50 3U 310 +0 3 3:U ●O IIJU2 - 2< <2 CTIAC 23 1
Ou 130 35 60 ● O 30 vu 40 1004 Slo Y 9 CINC 2> 1

17ubo5z
170925i
1711522
171152,2
171*121
171+SOZ
}72

1 1.8N
12. oN
12. ZN

L2.6N
12. ON
12.7N

]39.5E
13M.7E
137.5e
137.5E
136.7E
136.8E

; 10 70
(Iii UAl&
(1K 0AT4
[1* O&lb

55 700

) PCN 5 OHSP

) PCN6 DnSP
) PCN 5 ohsP

170 J5 100 95 - - UU2 409 Iv 7 CIRC

?045Z 13. )N }35.2i P 5 1 70u 110 60 10 20 60 1>0 18 997 306 11 10 CIRC
●U
.sU

/-- f nHS) PCN 3 OH>P
. --4.

AA.2 (CUNF ull
SA 7 {Ill OAIA ) PCN 1 OHSP

23
24

25

26
27

28
2V

3U
~

32

18U253Z
I81057Z
1811342

lal134z
1812282
1815352
lLr1535z
1$315992
1821302
1900152

13.5N
13.6N

14.2N

14. ON
14.2N
14.2N
1’).6N
i4.3N

~

i4.71A

i33. @E
131.3E

Sb 7
SA7
SA7
SAT

u

P:$A~-2DMSP
ICUNF uIJ

*CN 5 OMSP

~CN 5 DhSP
do --- 987 d97
PCN 5 OMSP
pCN 5 OnSV
20 979 ?92
20 1;0 3;0 5 V71 283
PCN 1 ohlsP

131. IE
130.9E
130.8E
130. oE
129.uE
130.06
12 EI.6E
127.7E

14 1(Z

lb 10
1[ ho

Clwc

CIW
ELIF

1> 3

lu .!
N-S 1>XI17 *

sil
SA7

&

33
34
35
36
3?

190U152
1901092

190235i
190235i
19 UUA01

1904130Z
1909302
1910002

IYI0301
]91037Z
1911130Z
1911301
1911532
191.? Llclz
1912572
i91257L

1913002
1913302
191*OOZ

lQ.8N 127. EIE SAT (16.5/4.5 / / rols) PCN 1 OMSP
14. IN 12T. oE SAT (15.0/5.0 ZO1. O/2>#NS) NOAA-Z lCONF (J11

i6. aN 127. OE SAT ( Iti OATA ) pCN 1 UMSP
14.8N 12 EI.6E SA7 (1>.0/5.0 /01.5 /2ui-rNs) Pcw L UHSP

1*.9N )25. dE LIAUR - PoSSldLE EvE. kLLr PTlcAL AAia 20/30. 50 Pt*CkNl U&LL CLOUO 1*.4N 1<2. I,L

3s
39
40
41
42
43
44
45
●6
47
@3
49
50
51

lf4. cEN
1,.VN
1*.YN
1+. w
lQ. BN
14.9*
i4.3N
14. ON
1*. YN
14.9N
le.lN
lQ.9N
15. ON
15. ON

15. ON
is. i?l
15, *N
i5. ON
15.2N
15.lN
15.2N
i5.3N
15.3N
15.3N
lS.3N
15.3N
15.3rA

12 S.f3E
i25.6E
12S.5E

i25.+C
i25.3E
125.2i
i25.2E
i2500E
125. ii
124.9E
i22. nE

126.9E
it4.8E
i24.7E

124.6e
124. *E
12*. ifz
124. OE
124.2E
124.3E
12+. OE
i23.9E
123.6E
i23.4F-
i23.3E
i23.2E

123. oE
122.9E
122. r3E

>1 70U 210 100 30o 5 120 3U 6 946
L:OR

d63 16 12 ELIP
- CIHCULAR EYE AU NW I)IAM. 80 PEMC.SNT NALL CLUUU

LHLN2 - CIWCULAU EYE 7 NM oIAM, 70 PUICEN1 84LL CLOUU

h-s

--
LROM

u . - CIMCULAH EYE OPEN NH. 5 N; OlbU, 50 FtMCENT MALL CLUUO
700 ----- .- 965---

LilOU
LMOU
SAT
LUOR

SAT
SAT

LIADH
LHOIT

. . .
- C1t7cuLArr EYE OPEN N, 7 NM 0L6N* 50 PtMcEfi T ●ALL CLUUU
- CiUCULAR EYE OpEN M, 7 NH oiaev 130 Pk*cEN1 ●aLL CLUUU

4114 OAIA ) NOAA-2 ccuNF ()?}
- CIRCULAN EYL, SO PFRCF.N1 tiALL LLOUO

(1M OAIA } PCN 5 OMSP
(In OATA ) PCN 5 I)MSP

-- CIUCULAM EYE OWEN U, iO PERCENl W~LL CL13UU
- CllACUL&H Ett. 8 NM I>IAM, iOO PERCENT bALL LLUUO

- CIIECULAR EVE 0PEN NNW, 7 NM uLAH, 60 VkllGkN 1 “ALL CLOU”

- CIRCULAR t.Yk “PEN NNm. t NM uIAM, 60 wLMCkW1 MALL CL”uo
- CIHCUL&R EYE w NM 181AM, i13U PLNCEN7 CUNCENIIIIC

( it? DATA I Pch i oll>P
(IR OATA 1 pCN 5 OmhP

- CIHCULAH EVE OPEN NU* 9 NM ULAM, 70 FkNCENT MALL CLUUO

52
53
‘i+
55
56
57
58
59
60
61
62
63
6+
65
6b
67
66
69
70
7i
72
73

19i430z
19iwJoz
i91b17z

i91517z
i91530i
1915302
1916313Z
1917002
19i800z
i9i Esoz
19i9013z
1919302
192032Z

i92035t
192iOOZ

LHOli
LHOH
SAT-..
SAT
L“OR-...
LjOR

LMOR
LROli
L140R
LROR
LfiOiT

53 700 20 fJ,2Jo i2 - - - 9%2 Z6M i’s ;2 CIRC
- CIUCULA17 EY6. Y NM DIAM, luu PcHcENT &ALL CLUUO
- CIRCULAR EYE OPEN NNW, 7 MN Oi&M, 90 ~ttlck~l MALL LLEJUO
- C116CULAR E’fE o NM fIIAw, iuIZ VLHCENT 9ALL CLUUo
- ILLLIPTICAL EYk- LIXIO NM, iurl VtNCENT wALL CLUUO
- ELLIPTICAL LYL 7x)(1 NH, 10u +LItCENT bALL CLQIO
- ELL1P71CAL EYE 7X1 n NM, 10IA vtMCEN7 h&LL CLUUO

22 700 3S0 UO 29u 20 - - - V*O Z62 10 - CTI?C
- FAiR FIX, 10 ULG SOiNAL OVcth.AV
- CiRCULAR EYE OPEN NNE, EI m LIIAH, 90 PkRCF. Nl WALL CLOUO
- FAIR FIX, POSSIELF EYE, i“ 0E6 SPIRAL OVERLAY
- FAIR FIX. P13SSiBLF EVE. 1. OkG SPIRAL OVEMLAY

35

MP
LROR
LRON
LUOR
LtiOR
LUDR
LUOR
LFiDH
LNOH

15.4N
15.4N
15.4N
lb. bN
15.5N
i5.6N
i5.6N
i5.6N
i5.6N

15.,?N 120. c,L
1*.*N IZ2..k
15./N IZO. bL
15..?N 120. L+
15.zN 120. bE
1*.4N ]Z2. bt
15. <N ,2!J..3t
1*. *N ]22.6t
15.4N lzo. bi
lc. *h i,?2. ot

1921052
192i35z

122.8E
i22.6E
122.4F.
122.5E
122.3E
122.3E
122.2E

192207z
1922i5Z
i92e38z
i92300Z
19230EZ

- FAIR FIX. POSSIEILF EYE, 1; 13EG SPIRAL OVEHLAY
- CIUCULAR EYE 20 NM OIAM. 80(I PLAICENT WALL CL(ZUD
- FAIR Fir.. fOSSiELF EYf, 10 0L6 SPIRAL 0VERLA%
- FAIAI FIX. POSSinLF EVE. 10 OEG SPi RAL (3VEUL4Y

LhOH - CINCULAR EYE 20 NM OiAM, “IJU PUACENI ;ALL CLUUO
- CIMCULAR C~;*~~~ NNU, 20 NM uIAH, 90 @EtiCtNI MALL bLOUO

4 J4.5/4.5-/s PCN 3 UI!3P
15.6N
15.3N
L5.6N
15.5N

~
i5.5N
is.2N
is.3N
i5.6N
15.4N
15.3N
15.W
15.7N
15.5N
i5.5N
15.6N
15.7N

i22.2E
122. iE
i22. Oi
i22. oE

_z22.4E
i22.1 E
i22. oE
i2i.6E
i2i.9E
i2i.7E
12i.6E
i21.8E
i21.7E
121.7f
i22. oE
12L.6E
i21.5E
i21.5E
i21.4E
121.4E
121,4E
i.?i.3E
i21. oE
i21.oE

LMOR
S4 T
SAT
SA7

*

LHOI!
LIEOR
LNOU
LHOH
LUOR
LMO$I
LuOK
LiiOR
LUOR
LNOU
L140W

7*
75
76
77

~
79

1923302
192357Z
i92357Z
i923S7Z
1923582
2001ZOOL
2000U7Z

lT4.5/5. o-/i /&Rs) PEN 5 omsP
415.5/5.5 /00.5 /21MRS) PCN 3 OriW

1 5 ?00 iLTO u 9!7 5 *V --- 26 7 -- c1UC
- UVAL EYE, 15X20 NM NIF/sE. iuo PERCENI UALL CLOUD
- GOOD FIX, CINCULAR EYE 25 NH LLAM. 80 PE61Cth1 MALL LLouo

- GUOO FIx
- OVAL EYE 15S.22 NM. 100 PEKt.LNl MALL CLLNIO
- GOOD FIX. CINCULAN EYE 23 NH OIAN
- 6000 FIX. CIRCULAQ EYE ?5 urn OiAM
- GOUO FIX, CiRCULAQ EYE i 7 tiM OiAU, 10U PEIiCttA7 wALL CLOUO
- ELLIPTICAL EVk i3xl 7 NM Nt/3.. 100 PEMCENI WALL CLUUO
- Gu120 FIX. C1?ICULAP EYE to SIN DIAM
- CIRCULAR EYE. ioo PEHcEMT ltALL CLUUO
- GooO’ FIX, CIkCULAP EYE ia NM DIAU
- CIUCULAR EYE 13 NM OIAM, 100 PkRct.Nl WALL CLUUU

18
1*. *N i22. bc
15.2N 120. oc

i5. tN 120.6L
14. *N 122. bE
15. ZN 1.20. bE
15..?h i20. bL
1*.*N 122. oE
14.*N 122. oE
lk..zN i20.6t
i*.*FA ,22. bE
15.’2N 12u. bE
1*.*N 1Z2..J
15.2N ]ZO. @

lk.. dN 120. e,E
i5.4N 120. bi
15. zN 120. oL
i5. tN 120.6C
,%. dN ,2. ...

00
ai
82
83
ET+
85
86
87
88
89
90

;:
93

z
96
97

2001Z36Z
2OO1OOL
2OO1O6Z
200i36Z
2002002
200230L
2002332
2003002
2003034
200330Z
200335Z
2o035az
20u400Z
2004022
200*33Z
2005032
200605Z

15.6N
i5.7N
L5. F3N
15,6N
15.7N
15.8N
i5. uN

LuOR - 6000 FIX, CINCULAR EYE 16 ‘IAM EIIAM
SA 7 (iR OATA 1 PCN 5 08>v
LHOR - elliptical EYL. Nt /Su 13AB NN, iOO PEhCtNT 98LL CLOUU
LHUR - 6000 FIX. Ci16CULASI EYE 5 no! DiAFI. BO Pk?TCthl UALL E.LUUO
LIAOU - EYE UIFFUSE. vCJOM FIX
LND!JI - EYE uIFFuSE, PLIOli .FiX
LNOH - FAIR FIX

98 2006342 lb. oN 12u. ErE LNOR - FAIR Fix. 1S utG SPIRAL OVLHLAY
------ .— -.”.

99 2007041 i6. iN 120.7t LMOfl - FAIR Fix, 15 LIY.G SPi RAL OVCMLAY
is.a lzo. ei

100 2008002 i6.2N 120.3E LHOiT - 20922
lS. <N i20. bt
1+.ON 121. ”C

65



FIx
NO. TIML Pus] I

101 2008 LI13z 16.1 N 120.3E

TYPHOON IVY
FIX POSITIONS FOR CYCLONE NO. 12

17600Z 17 JUL TO 1800Z 72 JUL

MAX 013S ,iA% OHS Otrs
FIX ACCRY FIX

❑ IN FLT
FLT LvL UIMCI 5*C .LND WIN }UOFW L*L C YE (JR IEfi- EvE

CAT NAV-?IET LVL OIH k’LL sW, FFNG Vk. CI*Q RNG SLP I’IGT T1/10 FOW4 lATILIN OI&

PUS[T
UF Mstl

MAUAR NHMK

10Z ,?009382 16.3N 119.9C
10J 201u09z 16.3N l.?O.OC
10II 201<391 16.7N 119. oE
105 2UIZS9Z 16.6N ]iti.4E
10b 2012472 17. ON 119.05
107 201cIZ51 17.JN 1113.3E
108 2016392 17.’IN llb.2E
109 20<2152 17. t.N 117. OE
llU 20,?3381 17.5N 116.9E

111 20 Z339z 113. ON 117.1 E SAT (1.4.5 /4.5. /s1.0/ .2*HRS1 PCN J UH5P
112 2101031 18. oN llb. oE 5A T (T5. o/5.0 /ixO.5/23HFtS)
lIJ 21 UI<OZ 17.9N lIb.5E

NOAA-2 [COhF 011

114 2103391 le.lN 115.9E
115. 2112331)Z 16. *N ilb.lE
116 Ziu.)uoz lH.7N 11*.9E

11? 2i10.i5Z lb. YN lle.9E
llU 2112(ZOZ 18. YN 114. +E

LHUH

L14OR

LHOR
SAT
SAT
SAT

P
SAT

S; T

- FAIR FIx, POSSIEELF

- POUR Fix. PoSSIBLf
. FAIR FIX, POSS141LF

IIk UATA I
III( 0A7A
( [H 0A7A :

1 15 70u 160 MO 40
41ti2UATA )

5 700 270 3LI 1;0
I lU OATA 1

EYE, 1> Ukb SPIRAL UVEISLMY
EVE, 15 UC” SPIRAL 0VENLfi7
EYE, 1> UCL. SPIRAL UWEMLMY

PCN 5 UH5P
P~A; ~ull>P

lCOFAF 031
13 --- 909 298
P(.W 5 UM>P
35 *U Llu 30 975 291
PCN 5 13a>v

CT$FC

--

35

SAT (15.0/5.0 /00,5 /25tIRS)
2.AT (75.0/500 /DO.5/2HhRS1
SAT (T*.5/4.5 / / “Rs)
LNOti - 2080/

P52 700 140 100 -70
LMUk - 2////
SAT (IH OATA )
SAI (Iti uAl&

+*2 700 --!
LHoR - 20///
SAT (IH UAIA )

PCN t ‘EJM5P
F’C?i 1 LXM>~
PCNi UWP

40 Iwx lU

NOAA-Z
PCN S LSMSP
---

PCN 5 OMSP

119 2113*61 Zo. ON i15. OL

12U 211+02.2 lw.~N 11*.2E
121 211*.452 1~.2N 114.2E
122 dllbool 19.2N 11*. oE
12d 2116211 lj.6N 113.9c
124 ?idilJOZ lY. LIN 113.2F. LrNZR - .2////
125 220000Z 20.2N 112.9E LkDR - hu5//
12b <401OOZ 213.2N 112.8C SAT (15.5/5.5 /00.5 /241iRS) PCN 1 OnSP
127 221J300Z 2u.4N 112.7E
12M 22(J341/ /“. +N 112.4E

129 2203211 20.3N 112.lE
13U 220000< ,?O.9N 112.2L
131 2209001 21.3N 111.9E
132 .?2itUOZ 21. oN IJ1.3E
133 Z21Z*+Z 21.8N 111.5E
13+ ,?210(32/
135 221602,4
136 221bu2z

FIx.
NO. 1 Imk

21. *N 111. OE
21. wA lIU.9E
22. dN 111.3E

?0s1 1

LMD* - 105//
SAT 115.5 /5.5 -/O0.5/2*HHS)
SA?

PCN 1 Ox@
(l b.o/b. o / / NRS ) PCN 1 OHSP

LtiDN - loe3/
LHDX - 1085/
inon - Au75/
SAT IIR OArA ) No fiA.2

SAT [iii D&T& )“ PCN 5 OMSP
SAT (IH Dfllfi ) PCN 5 OPFSP
sn7 (1U 0A7A ) PCN 1 OMSP

$5 967 .?81

( CO*F IJ2 )

96% .?79

EL 1P sn-rAL

El 1P E-u

TROPICAL STORM KIM
FIx POSITIONS FOR CYCLONE NO. 13

00002 23 JUL TO 06002 24 JUL

1502N 120.6E

15..2N 120.6E

15.2N 1.?O.6E

f
?

22.3N 1]+.2t
25X23 e

22.3N ]1+.2C

3U1Z7 a
2i!.3N 114..2E

22.3N 116.2E
22.3N J16.2E

.?2.3N 114.2L

22.3N I1402E
22.3N IL4.2E
22.3N 11+.2E

HAX OBS MAA 00s 02s FIIN FL7
FIX ACCHY
Cal NAV-MET !it

WAS 1 T
FL1 LvL WIND sFC .lNO MIN 7UoMB LvL EvE URIEN- t YE (IF

OIR Vt-L 8r!G WAG VEE. Bkb RNG SLP
MSN

tiGT T1/TO FORM 1A710N 1)1 A MnUAFI NMIIU

1 2u/157f 17.6N 165.1 E snr {l A.o/l. o /
L

/ Mns )
21 UU16Z 18.5* 165. *E

PcrA s OMSP
SAT {IN L)ATA )

3 2110J9z 19. 7.” ]e4.4E 5A i
Pcix 5 DnsP

{IN uArA
*

)
?11258Z 19.9N 10+.3E SA 7

pCN ‘a OMSP
(1R 0A7A PCN S OMSP

> 2121s9f 2“.9N IOS.8E ss47 (11 .0/1.0 /s /2*MHs :
6 <Zluzlz 213.8N ]05.3E

pCN 3 OnSP
SAT II* OATA

7 2221u7d 23, dN Ib7. lL
I PCN 5 Omsv

>.7 ( 13. !3/3.0 /02. o/23HHS) NOAA-2 (CONF uII
B 22.21401 2J. ON ]:~:j; SAT
9 2223SYL 23. ON

{71.5/ 1.5 /00.5 /2*HNsl pCN b 01.ISP
1 SAT (T1.5/l.5 / / HHS] PCN onsti

lU d3UldoL 23.3N ]t.o.1~ SAT
11 Z30Y50Z 2+.5N ,! J9.oL

1~ 2.3100?1 ,?3 >N 108.0; ~;

(IH UAIA ) F’CN 5 0F$5XJ
(Ill Unlh 1 NuAA-Z (C13NF ui!)

. (1N UAl& 1 PCN b O*SP
]3 232102,/ Z5.8?J 187.9E sAl [lz. u/<. L! /s13.5/2+HRs) PCN 3 OM>P
14 2J<2u Iz 26. L)N ,bu.4i SAT (r3.5/3.5 /S
15 2323d02

/251ilW)
26.2 10 7.7t SAT

NL14A-Z IC(INF al)

lb 24 U1O.?Z ZO.7: ]b7.2E ,#1
cr3.0/3.0 / 2+rikS1 PCN ● OMSP
[In oath ~

17
PCN 3 M,P

;:

20
21

?* UIU2L ,?.5.BN lb~.2i SAT [id. o/d. o / / HRSI PCN * 13USP
24u1u2.4 25.5N ]bb.7t SAT (12.0/2.0 /DO.5/2+HRS1
2*u3toz z7.2N 106.3i

PC* 3 LMlsh’
P1J7 700 180 05 30 2S 65. 30 25 9a9 301

24]0471 z6. dN lbt.oi SAT (Id UAIA ) Nt)AA.2
2*13*+1 z6.5N 16J. +E Sa T (Iu UAIA

IC(INF E12)
) pCN b OM!iP

la ----- 2



. TROPICAL STORM LUCY
FIx POSITIONS FOR cYCLOtiZ NG. 14

OOOOZ 09 AUG T@ 0600z 11 AUG

FIX
MAX OWS I! AX. OMS Utls MIN FL)

Flk ACCRY FIx FLT LVL WTNU
r:; ] I

SFC WINLI M[N ?uOM13 LWL
No. TIIU Pusr I

EYE
CAT hAV-MET LUL ‘DIR VCL 51F46 RNG VkI. Dub RNG

URi El*- EYE MSN
SLP HGT Ti/lo F[lNH lATION L)l A HAUAR NMbh

1 040242Z 12.2N 134. OE SAT (11.0/ 1.0 / / URSI PCN 5 O?4SP

2 U41128Z 14. ON 130.9E SAT [Iii OATA I
3 0413U9Z 13..?N 126.3E >Ar

PCN > DMSIJ
[1* u4r&

4
) F’CN 6 ONSP

0A1524Z 13.6N 129.2E SaT 1114 OAIA 1 PCN > OMSP
5 u4152+L 13.21A ]29.0.5 S&T CIH 13A1A ) PCN o ollsP

050009L 16. bN lZ*. SL SAT [11.5/ 1.5 / / Hits) PCN s t3r-$>F
7 050009Z 16. ON ]2+.3[ SAT (11 .5/1.5 ./O O.5/24”RS)

* 050225L li. *N 1.23. f3E SAT

PCIM b (w>v
(1R 04TA 1 Pch 5 O*SP

u51251z 14.9N ]22.9E SAT
1: 0515052 15. ON ]Z2.6C

(IH OAIA ) PC* 5 Omsr
sA7 (1H OAIA ) Pcw 5 om>P

u n6?A617 <,1 11 ,~4.UG, Vrk D*<IJ

12 u605221 11. ON 134.9E Sal (IR OAIA I NOAA-Z (c13hF U3)
13 oIIO31OZ lCA.6N 1113.6E T (Tl .0/1.0
14 LM313313Z 18. ON 116.3E :1

/ / tins ) PC N 3 urn>.
(1H OAIA PCN > OM,F

1S 0dL551Z 17.4N 117.9i SAT (1U OAIA ; PCN 5 D(4>IJ

16 oe1551z lT. TN 117.8E SAT (1U L)bl A I PCN 5 OM>V
090038L 18.2N 117..2E S4T (~l. o/l.0 / / tlhs) PCN 5 uM,P

It% 0901152 i9. ON 116. OC >Af llL. O/2.0 /01. E!/2*HltS1 Iwlbk.z (CUNF o?l
19 0902512 le.3N 117.9E Sal [11.5/ 1.5 / / tins) PCN 5 CJM5P

20 0902511 113.7N 117. *E SAT (11.5/ 1.5 /Oo.5/2*tikS1
21 090305Z 113.9N 119.2E

PCN j OH>P

22 0904332 113. oN 118.9t s!T

15 5 1500 50 2> 330 30 .?5 33U 30 994 -26--- --
III( OATA 1 PCM > OHSP

1

23 09 U9s5Z 19,7N ]19.6E
2+ 091319Z 20,2N ]lY.3i S11

10 5 ?00 230 au 170 150 110 30 .
(Iu OATA

3051+ -----
) PCN 5“ OMSIJ

3

25 091431Z 20.7N ]19.9E 3 20 700 ------ 9
26 rJ91532Z 2U.6N 119.2i S;T ([H 0AT6

973 61 30 ------
) PCN 5 0M5P

~

2’7 (391533Z 21. ON 119.6E SAT (IU OATA ) PCN 5 oHSP

28 092i?53Z 20.2N 119.4E P 1 5 1500 240 40 160 1S0 25 15U 25 997 -2*---- -
( 13. o/A. o-/02. o/2*H*s)

3

30 :0001;2 Z::9: :1::9E ::1

PCN 5 OMSP
(T1.5/l.5 /S /2imlisl PCN 5 OmSP

31 1cw019L 2z.5N i19.4E SAT (l L.5/,i.5-/ok .o/2iMNS) PCN 3 L)ri$r
32 1002OI3Z 23. SN 120.3E SAT lT.J. o/3. o /ol. o/?a”lEs) NOAA.2 ICONF 02)

3J 10041QZ 22. BN IL8.9E SAT (1R OATA PCN 5 IM4SF’
34 IOU414Z 2z.5N 120.1 E SAT [1$.0/3.0 1 / FOC5; Pct4 5 OMSP

35 1012574 23. ON llu.9E SAT
36 101301Z 22.7N 119.5E SAT

(Iii OATA I NuAA-2 lCUNk u28
{[K OATA ) PCN 5 OMSP

37 101301Z 22.5N 119.2E SAT (1U OAIA 1 PCi9 6 OMSP

lloooii
1101O9Z
1103561
11 12+32
li1243Z
11 12+32
1123432

TIHti

3n io130i2 2~~5m ji9.7E SAT (IR OATA ) PCN > DMSP
lIOOOIZ 23.5N li8.6L SAT (T2. o/2. o /00.5 /z4nHS) Pcu 5 WISP

+0 SAT (T2. O/2.5 -/UO.5/2*rIHS) wcrA 3 I)WSP
41 SAT (12.5/3,0 /wo.5/2dIiMSl
42

N04A.2 lCONF 01)
SAT [( J.o/3. o /s /2ariwj )

43
PCN 3 DMSP

SAT llR OATA ) PCN 5 Onsr
44 SAT IIR OATA >
45

pCN 5 OMSP

SAT IIH OATA
46 SAT (1R OATA

PCN 6 OUSP
i PCN 5 OMSP

FIx
NO. Pus I 1

FIX ACCMY FIx
CAT NAV-MET LVL

TYPHOON MARY
FIX POSITIONS FOR CYCLONE NO. 15

06002 11 AUG TO 06002 26 AUG

HAx OHS MAA UB$ Uus MIN kLi PVSI T
FLT LUL UINO sFC wINO hit! l130Me LvL EYt ORIEN- kv~ UF F1Sh

OIR VtL OH(, RNG VtL ON* RNG SLP HGT 11/10 FONH lATIuh uI. i.fauAw *MtlM

SAT {ri.O/l. o f / liRs) PC(’I 5 EWSP1 0901102 1+. ON I+u. OE
2 0922382 15.3N 1>0.3L

+ 1013332 15 5N lk.O.t,E ~;;

s (11.5/ 1.5 /00. 5/zlHRs) PCN 5 ONSP
3 100051z 15.2N 150.8E (IR OATA 1 ?CN b OI$SP

([k OATA

‘6 llO~l+Z .“ “.E

1 PCN b C)msP
102 92 15.4 1>0 2 SAJ 1.5 /s /2 4t!RS)

15.SN lbo.3E SAT~
Pm 5 OHSP

(1R OAIA 1 PCN 5 OMSP
7 11074s2 15.7N lal.l E
8 1108*OZ 15.6N 151J.9E

P 10 10 1300 100 h 211 120 3s 20 120 995 -
P lU 10 1500 Loo 3!3 2n 3s

2324 ----
3s 20 120

1
995 -

~ 1111011 1+.8N 15. I.3E SAT [Ill OAIA )
232, ----

PCN S OMSP
1

10 1I11OIZ 14.7N 151.lF. SAT (1R OATA ) PCN 6 OMSP
11 111314z 1+.9N 151.2E SA7 [It+DATA
12 111*30Z 16.5N 150. iE

) pCN 6 oMSp

13 1122012 l?.7N 15+.3E SIT

m 10 700 5u2tJ3.SO 70 - - - 994 3031/ l]----
{T3. o/3. o /01. s/2+MRs} ~Ct4 5 oMSP

1

14 112/152 17.5N 154.2E SAT (T2.5/2.5 /131.0 /23HHsl NoAA.2 (CUNF oh}
13 1201552 18.,3N 1>*. oE SAT IIu OATA PCN 5 OMSP
16 ]201552 17.3N 1>3.8E SAT (T2. o/2. o / / HRS! PCN 6 ONSP
17 120234z 18.lN 1>2.3E P 5 700 160 45 120 25

z
60 30U >0 989

AU 121L530z 1~.lN 152.2E P 5 70U 160 45 20 25
jell J----- 2

60 3bfJ 50 991
19 12u9ZOZ 19.3N 131. SE

3oll.A -----
36

19.8N 153.St SIT

2
70 u +L! 35 29o tSO ● u 2713 bO 993

2U 121 U*3Z
3021s 11----

[lH oATfi ) PCN 6 OMSP

*

21 1210432 20.4N 153.9E SAT [IN OATA
22 12105S2 19. ON 15+. oE SAT

i P~A: 20MSP
lIR DATA ) ICUMF 01)

23 121437,? 20.1 N 152.9E SAT i lH OATA ) PCN 5 OMSP
24 1214372 20.2N 153. EIE SAT (1H OATA )
25 1214582 19.*N 150. OE P 3 6

PCN 6 OMSP
700 8oe23b060 --- 989

26, 122100Z 19.9N 149.6E P 5 4
$ool* 12----

700 23o 2S 230 40

*

27 122143z 22.2N 151.9E SAT
2S 26U 15 991 3oolz ----- 5

t14. o/*. o /01. o/241tHs)
26 122i43Z ?-.*N 151 .Af c4T

PCN 5 OMSP
tT3.5/3.5 /01 .5/20MRS) PCN 6 OMSP

29 122310z ,?,.5N 151.5E SAT (13.5/3.5 /01. O/2sH14S) r40AA.2 (C43NF “11
.-. — —.

130137d 22. dN l>l. ZE SAT 5

31 1301372 22. *N 151.4E SAT
((ii ObtA ) PCN OHSP
(IW 0A7A

32 130320z ZO. ON 147.2E
) PCN s OMSP

--
33 130S302 2] lN 14 LI.5E

36 1310251 2+. ON 15u.4E s~T

70 U------ ---
n /0 1500 27o 20 170 15 - - -

~;::::: 6
.48+ - 6

34 13u9554 22. ON 1*7.5E SA1 (IR OATA J
35 131025.? 2+. oN 1+9.aE SAT

NOAA-.? (Ci.lNF “1 t
llti DATA 1 PCN 6 OMSP
tlM OATA PCN 6 OHSP

37 13141MZ z5:2N l*Y.lE SAT
I

3B 1314182 2+. UN l+a. IE SAT
I lR oATA > PCN 6 DMSP
(1U OArA ) PC+ 6 DHSP

39 lJ.?40bZ 22.SN ]46.8E SA7 (1,?. S/3.5 /w I. S/24riRS)
40 1323(J6L 22.4N 1+6.9E SAT (il. i3/l.0 /

PCN 3 OMSP
/ MRS ) PCN 5 OMSP

41 13<3062 25.4N )++.9E SAT (i2. o/3. o /Wi.5
42

/<aHNs ) *CN > ol’lsP
1401181 23.5N 1*>.OE SAT (IH OAIA ) PCN 3 OhSP

43 1401182 23. SN 1*5.4E SAT ([U UATA ) pCN 3 OMSP
44 141Z5>U1 ,2*.3N 1**. OE v 10 10 Toll 20 60 310 1/0
45 140900L 2..7N 143.8E

5s 26U +s 973 $!f37101, ----
PI05 700 260 50 leO 60 50 2*U 1.2s

~

9T6 <871111 ---- d

67



46 141148L Z4.9N Iq3.9E
47 1411+61 2..6N 1*3.tlE
48 141359/ 25. dN 143.4E
49 141s59L 2&.d,d 1*3. oE
511 1422*81 Z+,. IJN ]+2.3E

TfPISOON NARY
FIX POSITIONS FOR CYCLONE NO. 1S

0600z 11 A(JGTO 0600z 26 AUG

SAT (IH 13ATA ) PCN 5 DMSP
SAT [Lti UAIA 1 PCN 6 DMSP
5AT tin 0A7A 1 pCN + DM5P
5A T [lh UAIA ) PCN 6 OMSP
S.AT ( 12.0/3.0 /tio.5/z4HRs) PC* 3 omsP

51 162?48L 26.5N ]+2.4E Sal ( I 1 .5/1.5 /00.5 /24HRS) Pm 3 oti5P
5.? 16.?3U31 2b. bN 142.5E s T
53 1501004 Z6. bN ]*].5E s:T

[11.5/2.5 /til. w2JHks) Nn *A-2 (co NF 0?)
(1H OAIA ) Pcl.1 5 0*5P

5+ 15u1uoL 26. YN 1~2.ot snT (1H DAIA
5> 1502171 26. bN 14,.9E P I 2

PCN * LblsP
70” 240 ?5 140 35

56 l> UZ41/. 26, YN ]*1.6i
2s 190 +0 972 i?8b

SAT (IH OAT& )
57 1,”2*1Z Zb.8N 1*1.6c SAT [IN O&lb

pCN 3 0M5P
)

5B ]50E73*f 26.7N 1*1.2i
PCN -s 0M5P

59 1511/91 2?.2N l*U.7E >:1
12 700 23o 40 180 *o 25 80 30 9 ?2

il. UAIA
da6

) PCM 4 WISP
6U 1511301 2b. sIN 1*11.5E 5A T (1N IIATA I PCN 3 DMSp
61 1515231 2{. LIN 139.8E be T (IN UATA )
bz

PCN 3 DMSP
1515<3/ 2(. iN ]3Y.9E 5A T (1N UATA 1 PCN J OMSIJ

6j 152(J35z 27, uN 13m. bE 4 (vu 6U .i> 350 4 3 3U 6U2 9T
6+

?29
1521341 20. lN 13B.5E

s:, -’
(Itl L)AiA )

6>
Pctl .s DMSP

152230,? 2a. mN 13t$.4E >a r ( [3. O/3.13 -/Ol. O/Z+HkS) PCN 3 DMSV
be 152<301 26. LIN }3b.3i sAT (12.5/2.5 /01. O/2+Hk S)
67 ,5 L3,8L

PCN 3 DMSP
2b. Lmi 138.2i SA t ((2.5/2.5 IS /24”w,1 w3A4.2

*U
((uhf 01)

16utZ3L 27.2N 135.2t >Ar (LM OAIA ) PCN 3 0H5P
69 100ZijL 2h.9N 1313. Oi SAT (1K 041A ) *CN 3 DMSP
71J ibub<l< 27.3N 137.6E 32 701J 310 40 260 30
71 Iolulbz

-$ ?Ou +0
s~T (1M UATA

’476
27.9N 137.3E

t9131b 13----
> +Cm * ONSP

12

l,i 101 U*9Z 2Y:BN i37.2E ;AT (IK ;AIA )
73 161111L 27.9N 13e.8E

;;A.&2 -
SAT [1* U&I& ) Pcri 3 EWSP

74 lb Llll Z 27.9N ]3b. oL snT (1H OAIA i
75 lbl+<tiz

PCN 6 OmSP
27.2N 135.6L P > 25 IIJu 2.20 20 180 12 - - - *L!+

76 lb15u4z Zd.2N 13b.3E SAT Ilti DAIA
ti9512 -----

1 PC* 3 O?(SP
12

77 1615041 25.1* 136.lE >Al (1U DAl& t
78 ibzl19z 27. *N 13+. *L 5A T

PCru ● DMSP
{I* L)AIA ) PCN 3 OMSP

79 lb2353Z 27. ?N ]36.7i 5al ( 13.5/ 3.5 /00.5 /2>”MS) PC* 3 OMSP
80 ,1623S3f 27.8N 134.1 C SAT ( lJ.5/3.5./S l. O/2 bHNS)
iii

PCN 3 onsp
1b<353L 27. bN 134.7E SAT (12.0/ ?.” / / Hns)

212
PCN 3 OMSP

17 UU53Z 27,9* 134. ]L 3A7 113.0/ <.5 /oo.5/2511Hs) NuAA.2 [CUNF 011
83 17u204Z 2S.lN 133. lE SAT (1u DAIA ) PCN 3 OMSP .
84 17u2041 28.1 N 133.ME 5AT ilk OAIA ) PCN 3 OMSP
85
86
131

1702342
170830L
171 U02L
1711451
171235L
171235L
1713LIOL
1 71.iuoL
171+OOL
171+46L
I 71~e6L
171500. ?
17i627L
] 721134L
I72I1OZ
1 723uoL

1 //335,2

2?$. lN
26. *N

2ti.2N
29.9N
21S.3N
2ti.5N
29 .4N
2F3.SN
29.7fl

28.7N
2q. eN
28. 7N
2fi.7N
28. *N
27J..?N
28. *N

133. LIE
1320ME

132.5i
131. oE
132.2L
132,1E
132.2E
A3z.3E
132.1 E

131.9E
132. OE
131. 1t-

13U.2L
131J.4i
13u. +E
/3u.+L

2b.6N 130.2E

P: 700 360 +h 270
: 70U 120 au *O

S; T ilk Ofi TA )
s.4 T (1K OArA )
SAT (Ik C)AIA )
SAT (IN OATA )
LNOH - 22752
LMUN - 25/6/
LH13U - d5*8/
SAT (18 (JAI* )
SAI (IH OAIA )
Lnllli - .?5/6/
5A 7 (1M UAIA )
SAT (Id LIAIA 1

P>3 roll 340 Ju 310
LI+IM - I<*5<

SAT [1+.0/ ..0 /00.5 /24nHS)

- 11312
- POUR FIX, 2“

- P13UU FIX, 15
- 11s1?
- PUUk FIX. 15.
- Puuu FIX, 15
- PU13H FIX, 15
- ]0+]2
- /1?33
- z1523
- 11942
- 12443

11. LJAIA
(IN Oal A
(1H LIAIA

- 12513
- 11614

100 &U 27U 100 979 .?93 1> 11
w--- 960 da4 16 12
PCN 6 OMSV

NodA-.2

PCN 3 OMSP
pCN 4 DM>P

PC* 3 DMSP
PCN 3 DnsP

PCN . OMSP
PCN 3 OMSP
25 5s Z6U 30 97. 290 ]9 15

---
C7UC

13
30 13

OLG 5.IMAL UV[RLA7

) PCN 3 LIMSP
OEG 591UAL U“CHLAV

OtG GUIHAL VVE14LbY
13t.G S91HAL WftiLbV
Ot_G <VIRAL UVt. HLA1

) PCN 3 0M5P
I PC,” b O*>V
) F+(JAA-2

30.bN ]31. uL
i?U. ON )29.5t.
28. *N 129. sE

28.*N ).?9.5E

CIMC 35 1*
213. +N 129.5E

--- ,*

Elm
a9
90
91
?2
93
9*
9>
9*
97
98
99

100

101
102 172335z 28.13N 129.6t SAT [13.5/ 3.5 /s /24”8s )
103 1 7<J53~ 28.2N 12Y.7E M 7 ( 13.5./ 3.5 /00. w2+mHSl
104 18 UiU(3J? 2E.9N ]3”. OL LHUd - 11412
105 IUU135L 213.9N 129.9C F - -

2a.*N 129.5E
70 U----- ----19- .

100 11301+bz 27s.7!9 129.9E SAT (IK LM[A 1
10/ IMOl@61 29.6N 129. *L SA I

PCN 5 OHSP
{iii UAIA 1 PCN 3 DMSP

108 1802001 2+. ON ]i9. bE L“LJM - d//o/
109 ]LiuZOOZ 28. YN 129.6E L“UH - 12312
IIu 18uZ311 ZY.9N 129.5E P ill 5 1o11 150 55 bil 100 7LI JO 00 -
111 1au3uoL i4. lN 129.3E L“OH

<90 19 16 Clnc

11.? 1EIOSU04 Z4. ON 129.3i LW3H
113 1WJ3LOZ 2a. oN 129. OE LHON

11+ 1UU3Z7Z 2Y.l N 12&.9E SAT
115 1MOW5Z 2e.7ri ,25.9i LMOR
110 1513400f 29. ON 126. dE LWR
117 1cIu*16L 23.7N 12L$.7E LtlUU
118 181J*4uZ 3,,.oN 129.4F. Ac R
119 1UIZ*47.4 29. (SW 121s.7e Ltiul(

120 IUU500L <9. ON 12u.5i LKD#
121 1805121 29. oN i2d.7t L)A3R
122 1EW>40Z 2Y. oN 128.7E LklJk
12.4 18u61OL 2Y. ON 1213. bt L“UH
1Z4 IUULWOL .?8. IN 127. M= L.UK
125 ]Uu’)ooi 2H. VA 127.7C LrlU#
120 IaI13UOL 2e.5N 127.5i LHUU
127 ]811UUL 29. oN I?7.5i LHUN
12~ IMILUOL 28.7N 127. ai L“IJN
129 IM1z16Z 2+.3N 127. OC s/,1
13U 1812161 29.1 N 127.3E Sal
131 1bl<39Z 2H. ON i27. E.E >C, I
132 1013UOZ 26. bN 127.li LHUR
13S lBl*UOf 2rI. MN 126.8E L~LIM
13*

. . ..-
1M15>7L 2@, bN ]25. UE k 3 2 100 220 bu 160 40 - - - 975 .?90 1/ - -

13> IU1OU9L 2.. UN Izo.lc 9A 1 (1N OAT& )
130

PC* 5 LIMSP
lM1b09L 2q.UN 1.25.5.c SS7 (IH uA1a Pc,h 6 UMSP

137 10 ZZJOZ 2q.3N 12*.5E SAI (1M L)AIA
13M lb.31cl L 26.8N 12*.UL Sn I II
139 19 U.!U9/ 2s.lN 123. tIE SA7 (,:”;:;:O ““”’’’’””: ;:! K;

1+0 , 9U>UYL 2H.9N IZJ.5i >AT [1*. W+. L7 /LzE1.5/27rlKs1
I*1

Vcrl 3 VMsr
lYI1l JZ 29. >N 121. oE bar 11A UAIA 1 P(J4 3 U14SP

14/ 19111-s1 d+. ON 122.1: SAI (1H UAIA 1
-T63

PCN 3 13MSP
?dr!3+5,! 2*. bN 125.3C SAI {11 .5/1.5 / / Ml(s) PC* > U4SP

313. bN
28 .*N

30
30. ON
2H. *N
20. *N

2b. *k
211. *N
2b. *N

---
2tJ.*N
28. *N
20. ON
26. *N
28. *N
.?8. ~N
2U. ~N
21!.~N
2M. *N
.?M. *N

?8.*N ]2905E
iu.*N 1.29.5t

--- la



TYPHOO)i h+ARY
FIX POSITIONS FOR CYCLO:iE NO. 15

0600Z 11 AUG TO 06002 26 AU?

Mhh 06+ #a. UK U$s *1N 1’1-1
FIX ACCW $1X FLT LVL WIWD WC. .lNU MIk (I)OMIJ LVL tvt tFklh#”-
CAT NAV-MET LVL UIR VLL 8HG RNG VLL B,6 RNG SLP HG F 11. To Fouu iATIuN

FIX
NO.

14*
145
i46
167
148
149
150

151
15<
153
150
155
156

Tim.

23u4uJ3L
231012L
231012z

27 .ON 12*.6E
27. uN 1z6.6E
27.5N 125.8E
27.5N 125.8E
28.ON 127. oE
ZH. ON 126.41
27. (N 126.lC

2?.3N ]Zb.4E

27.3N ]26. F3E
26, L3N ]2b. bE
2b.7N 126./E
26.7N 12b. EIE
27. ON 12b.6i

SAT
Sal
5A T
5hT
5A T
sA T

Sal

SAT

SAT
LhOH
L14UH
LHOU
L)IOH

(IM DAIA
(IM oAr A
III( O&l A
(1u i)fl TA
{Itl DATA
(IN DAIA
(1U OA1&

(1N OAIA

IIR unr A
- POUR FIa,
- P!JUH FIX.
- fAIU FIx,
- 6////

I Pm 5 LMSP
) IJcrq+ LU4$?
) PCN a OMSP
) PCN 5 OMSP
2 MuAA-z ICUNF u1)
) PCN A OnSY
) pCN 5 ORSP

) PCN > UM>P

1 Pch 3 UM5P
10 uLG ~O]HAL U“LHLtiy
]0 utti W.1H4L OVtnLAY
PU5S1SL$ EYE, 10 ucb SPIFUSL UVEML. Y

23i13iz,!
231130Z
2312272
231227.?

231617z
231e17z
231o*oz
231 EIOOZ
23ii350Z
2320002

157 23z1OOZ 27. ON i.26.7i LHIZtl - 6////
15s 23ji1j~ 27:LlN i27. oE
159 23d200Z Z.5.9N 12b.9E
16LI 2-L23(J04 .26.9N IZ7.2E
161 2323271 26. I3N 127.7E SAT (}2. s/2.5 f / tikS)

62
PCN 3 U*SP

232 2 z 2b. 127.3E 541 1
63

(13.0/3.4 /0, .5/2*HkS1 Pch U?ls’
2+oio:Z ZE,.j; ]27.4E LtibH - 6111{

1611 2+u105L 2b.7N 127.7i

28. *N ,z9.5E

165 2+u133L ib. -iN ]27. uE
zb. +ri ,L7. *i

160 2*0200L <6.8N 127.4E

S/!T (IH UATA ) Pcri 5 UMSP
LMI)M - 6////
LHUH - b////

. .
LIWH - 613UU FIX. 10 UtG SPIR@L O“tliLAV
SAT [Tz05/2.5 /0].0/z>MltS) NU4A-2

LUM - 81//3
LhWi - 25/02
LH DH - zlb72
saT {Ill I)AIA

bAT {IN uAIA
Sa 7 (13.0/3.0 /

L*DN - 6////
LNDtl - 5///2
L)IUU - 5///i
LMOH - 10>03

L:UM - l>,::G
25

167
16&
169
170
171

2402LIOL
2*0300Z
240317,!
240317Z
24u3171
2*0400L
24 LMOOL
2+0500L
2*”5”oL
260300L
2*(35552

26.6N
2t..5.N
26. *N
26.6N
2b. *N
26.7N
26.3N
2.5.3N
.2b. lN
26.5N
.26.3*

127.7E
127.8E
127.5E
IZU.l E
].Z7.7E
]2n.lt
12n.2E
128.4E
12u. bE

I?.S.5E
1Z8.7L

) PCN 3 u14>P
) PCN 3 UH>P

/ Mks) PCN 3 Llli>r

172
173
i74
175

i76
177

SPIRAL UYLIJLAY
340 4> 2~o 20 30 lU ,45 Y*O 291 )b 13 CTHC

lb 12 CII.’C

IU

15

lb

]b

178
179
180
181
182
183
186
lea

Ieb
107

188
189
190
191
192
193

2.+07! 301
24u71OL
24u7+5L
240 L100i
2408102
2408301
2406Ju3L
24u900Z

24 U*WOZ
24 U.JIIL

24uY38Z
2+09562
2409562
.241 OI3O,?
2410 OOL
241 OO8Z
2+1 O*2Z
2411 Llei
241 I1OL
.2411381
Z*1W313L
241<13U. Z
2412082
?*121OZ
24J23~~

24i31301
241 M30Z
2+1*472
2415u0.z
241559,4

26i0N
2b.3N
26.3N
26.2N
26..?N
26.1?4
26.2N
26.1 N

2b.2N
26.2N

25.lN
26.26
25.5N

;28.13E
1.2U.6E
128.7C
129. OE
129.2i
12Y.2E
129.3E
129.4E
129.3E
129.3E
129.4E
129.8E
128.6i
129.6E
129.3C
129. ei

LHOR

LUUU
LuLW
LNOH
L)(UK

P2
LMOH
LHElk

- 5////

- tiOULT FIX. HV7 ATTN. 15 Oihj >P1t6bL OVt HLAV
- tk~li FIX. lo OtG S01!4hL 0“e8La7
- POOR FIX
- FAIH FIX, HVY A17b
5 70U 210 .$5 160 30 >> 1*U *O 975
- FAIN FIX, HVT 6T1N. 10 ULL, SPINAL OVkNLAV
- 52713

2b. IN 127.13E
26.4h 1?7.81
26. *N ]27. LiE
2b. dN ]27.7c
26. aN 12 Z.13E

29U
Z6. *N i2?. dE
2H. *N IZ9.>E
Zb.l N 127. IN
.?6. *N 127.8E
?II. *N 12706f

LMO* - s////
L)(UH - FAIH FIX, HVY AT IN. 15 LIE” >VIUAL ovEhLA7

Ln:N - )AIU FIX. tFVV AT IN. .?o Of-’ >rl RAL OVtULAV
llrl L3kTA ) Pm 4 Lln, r

Sal [IH utirh ) P(% 8 Un,v

2tJ.l N 127. uk
.?b. tN I.Z?. tE
26. *N 127.&L
26.*N ]27. #JE
28. *N ]29.5k
26. *N IZ7. aL

~6.ON
26.1 N
26. ON
2b. UN
26.lN
2s. aN
25.9N
25. YN
26. ON
26.3N
Z5.9N

25.9N

2b. ON
2.5. lN
4S.9N
2b.l N
25. bN
Zb.lld
26.3N
2b. *N
2b.bN

LMOH - 6L///
LHDH - VLs(nl FIX

LNOH - FAIH FIX., MVY AT7k. 15 UEG S+lHAL 0VtML41’

LHWi - tAIFl FIX, HVV AT IN. )5 LJCG SPINAL OVt WLAY
LIWM - 50113
L“DH - PAIU FIX, HtY ATTN. 20 Ut.u >VIUAL OVk NLAY
SAT (1H OAT& ) PCN 3 OnSP
LRDH - D////
SIVT IIU DATA ) PCV J EIMSP

19+
195
196
197
19U
199

129.6E
12Y.13E
129.8E
129.8=
13U.lC
130.4<

129.8E
130.3E
13u.3E

130.3C
]3(1.5f
13u.6E
13u. aE
130.6E

200
201

SnT tlN DATA ) P;N .3 OnSP
LMUU - +nl U FXX, HV1 A?lh. F.n. .. LOl, iNG OIFPUSC ANu LIRk6KLNG UP

LH LW - PUOR FIX, HVY A71N. f.5. bitt U>k, 15 UtG SPi M@L 13ULHLAV20<

203
204
205
2ob
207
20LI
209

210
211

.-.

25

2e. lN 127..JE

]30.3t
131.9E
131.5C
132.lE

SAT (IN VAIA )
LHIJM

PCh 5 OMSP
- 52763 <M, *N 129.9,

w I (1*.0 /6. o-/L31. o/2*”Ks)
11

PCN 5 OMSP
70U 300 1s 201, 22

212 242306)/ 2bi3N i3i.5t s:7
60 Z*U 10 9b4 i81 ]9 15 ClML,

llJ. o/3. o /oo.5/2*”hs)
213 2“23082 26. IN J3,?. ]C sAl

PCN > OMSP
[II? ua7A ) PCN 3 OM>P

21* 2SOUJ4Z 26. *N 13z.6E SA1 {13.5/ 3.5 /s /25hHS) NOAA.2 (CUNF LIl~
21s 2sIJ259z 27. *N 133.5c SAT (ilt UnTA I PCh 1 UM>V
21b ,?5u259Z 27.1* 133.li SA7 (1U DAIA 1 Pcb J UM,V
217 25”9b,l L ZB.13r4 13+.7E Sal IIM UATA 1 PCN b IN4>P
218 25102s.2 29.4N P55 70U Zao Ou 60 e.u IOU 110 9?2 ,?87 )9 - -
2L9 2511504 29. bN SAT (IU UAIA
2ZIZ 25115EIL 29.4N

Pch 4 OMSP
5; T

221 2515u01 31. uN
lln5DarA

>
PCN 5 DMSP

70L! 2+0 6U 25 --- 97> ,?s8 16! 1,? El rp
30. YN ]35.6E SA7 <IN OAIA PCN 5 Onhf

i35.5E
135.6L
135.1 E
136.4E

--- ,tl

Sk-N, - ,5
Z22 2515$01
223 252i342L
224 25 ZIOCIZ 33. ]N 137.2E
.?25 2522uo Z 33. LIN
2zb 2522U13Z 33.5*

227 252z1oL 33. LIW
2Z8 25d,?>0L 33. YN
229 Z52250Z
230 2523U01

32. YN 13/.lC SAi (I A. O/*. O /M1. O/.?*hkS) pCN b OMSP
LHUU - 359/2

137.61 LhlJH - 3>/1/
131.2E LRl). - d> Y/1
]37.5C g:yH -
]31.3E (1<.0/3.0 /u\.0/2*HHs\

34.2N ]37. UE SAT
PCN S iLM>P

IIM uAr A 1 PC!{ 5 U*>P
34.1* 137.6E LMUH - ?.2/1/

?31 .?523002 33.9N 137.3C LHUN - .25931
252331 ,! 4.0 N 135.9 E saT ( 12.0/.3.5 w.? A“US) NU AA-2 (c

23J 2600201 34.5N 13u. oE LIWR -
uhF u<}

434 26u1OOL 34.6* 137.62. LW)N

.235 2bulzoz
23e 2b021ZOZ
237 26 L1230z
23b ?60235,!

.?3v 26.2*oL
2*U 2bU300L
241 ?bO+13L
242 Zbuk35Z
24-4 ZbUbl Of

35.2N 13u.2E LNL3R
35.5N 13/. EE LI(ON
3.9. LW4 ]3M.3E LliU14
30. IN ]3d.2i L“Uli

36.5N 1316.4E SAT
36.4* 13B.3t LNUR
36, UN lsLI.3i LHUM
36.4N ]3M.5E LINTU
3t. iN 139. lC LxUU
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——— .

TRSP1C4.L IXP2ESS?ON 16
FIx PL?SITIOX5 F3R (YLC!,9NE !W 16

. 0600z II+AI;GTo 0600L 15 x.;>

,Hi
W*X 0.s FAA Uus Cllss b!l N FLI Pu>l;

FIX ACCHY Fla VLT LVL 9TbuJ
40. TIML Pus~ 1

SFC .INU !41?4 7“OPWJ L“L Ilvt uMlkN- Lvk Ub

CA I N4V-HET LVL D1k VCL LIkh UN(<
m>.

vt. 0R6 RNG 5LP MG T T1/To Fn”” l& TIuN UIA waLIAu hMtlh

SAT

1 1J41Z*+Z 10.2N 109. oE b,al (1H UAIA 1 rv*AZI.2

~ 150030Z 16.8N lL17.ljE SA 1 (12.5 /2.5 -/Dl.5/z4Ml(s] rJcw 5 UMSP
1500302 16.9N IU7.7C SAT (T2.0/d. Cl / / Hh51 PCM 3 omsP

4 150423/ 16.6N IV7,0[ (IH DAIA ) PCN 5 UMSP

‘IA
*O. TIMt I’U51 1

15UU30.2 16.3N 1.?7.1 E

1501o2z 16, dN ]ze. sE

1502*1L lh.3N 12r.l F.
1511**Z 16. ON 131. OF.
151430,? 15.6N ]31.6C
1515z3.J 15.5N 131.5E
151>232 ls. bN ]31. bE SAT (Iti L)41A )
l:WAZ S.41 (I U50A14

L 1“” 300 55 2;0
lbOOll L SAl (T3. D/3. O /01. O/2* IiMS)

11 16 LI011z 5A T
12 160223/

(13.0/ 3.0 / / “Ifs)

13 ]tjLIz23z
SAT (IH DAlfi I
saT [13.0/ 3.0 / / *HSI

16 lb02,0& P14 70U 260 50 160
15 lbOd251 P lU 2 1500
lb 1611J18L

220 45 13(1
5&1 [IR OAIA 1

17 lb104bi 5AT {iR DAIA )
18 161111Z 5.7 (1W 13ArA )
19 lbl Lllz 5A T (IN OAIA 1
20 lbl*36z 10 5 10* 220 *U 140
21 161504f ([k OAIA )
22 lb150+Z (IM LIAI& )
2~ 1622111 ( [4.5/3. S /Do.5/25MKS)

1b~ (11.5/2.5 /wLu” Hs)
25 17020+,2 (IH oAl& }
26 17020+f (IN OAIA )

2? i?u32Si 22.3N 1+1.6E
28 171 OO2L .?3, EtN ~61.IE

5 70U 180 au 9(,
[ IN’0A14 )

2’4 ,7 A053Z 23.7N 1+1.3i SAT [Ill oArn )
30 ]710534 .?3.9N 1*0.3.5 SAT (IU LIAIA )
31 111*+ 6.2 2+.2N l“1. OE S&T {lu OAIA )

Sal {II( oArA
SA r (IN uATA
SAT (12.5/ 3.5 /til .0,
SAT 114.5/ ..5 /01.0,

(1A 2)A1A
{I)i UA IA
(IU O&TA
(IM oAla

>5 >Ou 200
● I IUU947Z 32.2N ]35.9E sAl
42

(1U OATA
lMldit.Z 32. bN ]3M.4E

43
SAT” (In OAIA

18z31bZ 32. ZN 137.2i SAT (Iii UAIA

3.? 1714461 24.2N i@o.6i
33 ]7,ilu41 29,1N ]su.6E
3+ ,72153Z 29.3N 1%0.7E

35 1721531 29.3N 14u.7E
3b 172335Z 29.9N i.o.+e
37 1723S5f 30. ON ~39. dE

38 1M0146L 3“.6?4 ].)0.1,5
39 ldUl*6Z 3LI.7N ]4u. Si
4U 1MU520Z 3“.8N 139.8L

FIX
C’11

SA1

SA 1
SAT
5.41

S: T

5; T
5A T
SA 1

*

SA1

s: r

{12.0/ 2.0 / / “us) Pclu > UMSP
(11.5/ 1.5 /oO. h/L4”Hs1 N“lla-2 [CONF “21
(1u L2AIA 1 PcFl 5 OMSP
(IM OAIA > NOAA-2 [CUNF UL1

Iu do 700 350 35 27o 3U - 997
(Ik DATA

>031ulu ----
) Prt4 5 oMiP

1

P;i 5 uMi P

~JN 3 OM,P
_ *4 l+U 30 982

Pch 3 Guie
PC* 3 oM@
~cti 3 W@
*CN 3 UW>P
35 55 1.0 70 985

100 . i-iu 60 Vtrd
PC(4 b O“SP

hoAb.2
PCN 5 ONSP
Pcrl 0 UMSP

To
PCN >- unsP
PCN b UMSP
PCN 3 U14,V
pCN Otlsv
pCN i OMS@
PCN 3 LihSV

Ii $35 Ju
PCNb Unsv
PCN b otisP
pCN b 1). sP
PCfi 5 IZMSP

295 10 14 --- 1

---
- --- :

--- .$

10 v’+ u --- ●

I 2s0 lii - -?5-i:u /0 1UU2 - 24 ----- 5Lu
VCrt 6 UMSP

; +’CN b 13uiP
) PCN 3 UMSP

T~pf\t)~:j poL,L~

FIX POSITIONS FOR CYCLONE ;!0. 19
1200Z 25 AUG TC 0000Z 02 SE?

MA.4 0!ss HAA 06s (Ids M[N
FIX ACCltY

rl_T W>l T
61A FLT LVL WINU sFC tiINO MIN 7U”M8 L“L Evt un]kh - cTt UF MSh

CA1 mAv-HET LVL o[li VtL tiH1. HhG V,L CIHG uNG SLP HGl T1/10 FllwM IA IIUN UIII Uhllau Nnti.

SAT (71.5/ 1.5 / / HRSI PCN 0 OMSV

‘1A
*G. 1 IML w>] I

1 230U13L .?I.2N IIJU.IIC

2 Z3U530L 1+.6N 159.2E SAT (LN LJATA I
3 2.51.*5z

PC. b LJH5P
lV.6N 159.1 C S* 1 (In UATA I PC,, 3 IJMSP

b 2~2113,? lY.7N 15*. IE SAT (Iu uAIA ) PCN 5 UHSP
> 232145.2 lti. zri 156.2i ,A T (rl.5/1.5 /s /2zmkS1
O 2* Ui1bL

@c!x 3 Iztisv
11.2N 153.4E SAT (In OArA ) pCN 5 OMSP

1 2*u8i4L lb. ZN 157. OC SA1 [In OATA ) PCN 5 LJNSP
8 t*, u<7L 10. IN 15b. +i SAT lIH OAIA ) PCN 5 UMSP

9 2+1*171 15.9N 150.2C SAT (1M OA[. 1 PO” 5 UM>P
lU d+1*i7L lh.5N 155.75. SAT (1R OAIA ) PCN b 0$4S?

1; ‘?4z13k.Mz lt.3N 15u.’ii SA 1 (12.0/<.0 /rlo.5/,2*qKs)
242dulJd 17. +N lSU. SE SA I

Pcl” s u14>P
[1 UM IA ) Pcb 3 OM>P

13 2>u I17Z 17021’4 150.0[ >Ar (l: OAIA 1 IJctl > OM>P
14 2501171 1.5.7* 155.llz S41 (T1.5/I.5 / / hR51 PCN 5 un>P
15 2503302 10.9N 15rJ. bi P s 10 l>UU EIO 25 Jbn )0 25 360 10 1U03 - 2> --- --

lb 25 LIY*IL 16. >N 1*9.3E SAT

1

([M OAIA ) PCN 0 0(.131J

17 29ti9*IL lf.l N 1~9.13t >n I (1U UA!A 1 PCN 0 O%*
Id i51UUYL 10.7N I“Y.2E Sa 7 (Ill OAIA ) VCN b Uf4,P
19 ,?S1l ZOL 15.5N 151.2E SA7 (Id UAl& ) N“AA-z (LuNF u21

2U 2511!x2L 10.6N 14t$.7E >11r (1H UAI* ) PCN 5. Lltisv

21 251 J38L 10. AN l“M.2E SAI (1N UAIA )
22 25i0*2z 15, -N 14b.9c >Al

Pcrw e O*SP
( rL.5/<.5 /u O.>/. %I+I51 Pc-rl 5 Onsr

2.! 252Z30Z 15,2N leb.tl~ SAT (Itl uAIA 1 PCN 5 OMSV
?3 tifll 16.2N l“O, LIt S.1 (12.0/ 2.0 /~.?L. s) N 5 OM,V

23 2bUU12.2 15. {N l.b.ee J3 Iou 31U ;UKZ441 25 2s 140 Z5 lUUJ flu

20 Zooz.oz 15.3N 1*5.9i

1< l.? cl..

S; T

10 1

(IR r34rA )
2T ?bOi*OZ

Pch 3 LN4SP
1>. IN 1.O.3E 5.41 (1N UATA 1

2B Zo”jdu,!
PC,, 5 LIU5P

15.2N 1*6.6C P 2 10 )(JU 2.30 .sU 120 30 3 20 <0 VY 1

29 2bu5114 15. *N l*b. Y6 P - - IUU----3U ---
3U 26 UUJOL 15.. N lse.5E / 1 70U 180 ss UC) bo

31 2b139ZOZ 15. *N 147. *C S:1

5(3 -+9>

(1U oAr A I Pctk .3 014::

3< 20 U9L5L 16. UN 1+7. uE saT (IM uarb ) PcFl 4 II*SP

l= 11 CIFIL 2> 1
--- --- 1

13 1> CTWL A 1
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TYPHOON POLLY
FIX PoSITIONS FOR CYCLONE NO. 19

12002 25 AUG TO 00002 02 SEP

14AA au< !.*A Vns
*IA

Uns Mrh tl.1 )433.11
F,X ACCNY 11X FLT L“L NINV >, L “LfALl HIM IUO?W LvL

NC . Ilnt W$l 1
EYE UnItiN- kyE UF

c*T NflV-14ET
Us&

LVL UIit WEL MIW ?IN6 V.L #.u RNG SLP h61 T1/To FORM fAIIUN Uld NAU&R NmAJh

33 201132t 15. LIN 1.7.2E SA 1 (1U OAIA )
3+ 20i 132,! 15.1* ]* Z.SE

pCN 3 OMSP
%5? (1H 13alA 1 Pcti 3 OMSP

3> i?bls401 li; UN ;+7. IE >A T (1u OATn ) PCN b UMSP
30 ?O1 )00/. 15.04 ].b.3E P 3 > 70u 32o S2 24{1 ●O - - - 99i d991L -----
37 20<0<71 16. !2N 1+6. OC

3

5A T (1K OAIA ) Pck 3 DMSV
3U 2b/o>b< Ib, ofl 1*6.2E 12 70U 320 *U 2+0 30

lb. oN 146. OC S;l
3 290 .iO 989 dY9

3V 202232L
1< 11---- *

(14.0/4.0 /01,5 /21$mHS) PCN 3 DASP

40 2b2<J2L J5. dN 1.6.2E SAT (T4.0/.+. o /02. U/2+t!HS) VCN 3 DM5P

*I 21u U15L 16.2N 1+6.0< F - - 7ou-bu --
+2

60 --- .?96
270CL2L 16. 7N 1.b.2E SAT [Jrl DATA

●

) Pch 1 DNSIJ

14.61u 1*5.6C
AI J.>N 1*5.7E
16. UN ]*5.5C
l?. UN ].?5. *E

11. LIN 1.*.9<
l?.7N 1*5. QE
lFI. lN 144.8[
18..?* 1*+.9E

i.. >N 1.3.3t

SUT {II? DATA
P12 70.
Pi: 70”

10 700
s; I (1M DAIA
Sal [IH 13AIA
SAT (1H UAi&
SAT {lU DA1.1

AL M-

) PCN 4 0?4s?
280 50 2url 30 4s 31U $0 V81 290
170 15 120 50 65 12U 00 977 290

10 TV 2r0 30 35 27U LU13 970 L89

) Pch 6 0M5P
) PCN ‘3 oMs~
) PC?! 3 D*5P
I PCN -i DMSP

---- -

1+ 12 El 1P SII-fit
10 ,2 CTUC
\e 12 Cll+c

--
1. 13 Clue

3 /u*Jr ‘
(1K u&[a

Lrl LM - >/1//
LMUn - 5///3

P-- 10”

LnUti -
L“UH - B//J>
LHUK - 3////
L*UN -
LuDH - >///1
LN13ti - .s///,
LIWti - 5///>

va7 fuu
L)WJA - lbvli
LHOU - 1J911
m 1 IJH UA14

>A I (IH UAr A
Lti OW - <>/11
LnUM - 8////
LHUti - ,?>/]1

!-Nun - >/111
>/l 1 (IH LiIll A
LNUK - 43/11
Lnvm - 8////

320

lU

350

L“W - lxwu blx
LHIJ?! - <Y/J1
LMU~ - 2,/11
LttUM - 29/12
LtiUd - e//1/
LrfUfi - 0////
Lhl). - <5/1.

Fal 700 -s?0
L“UA - .///2

n“ 2*,,
)

u, ’270

1, 2.),)

)
)

)

t> ,?30

30 /“ 4!20
PC* 1 Um,v

35--

>0 “v JOu

Pm 1 WM’
Pcr4 1 urns’

~CN1 UMSF

*O

Jo

20

.

%?0

V!ao

.460

?71

- 14 cruL
--

.-

1-( 14 El [P \k-NW

1( 13 CIH’

30X211

33. jN 13*.,?c
35. ON ,39./t

33,3N
>U.6N
33.3N

3u.6N

33.3N
30.6N
33. eN
33.3N
4J.3N
33. dh
3u.6N
Ju. bN

J3.3N
3U

31J.6N 131. UL

71



TYWO!3X p?o~~y

FIx P9SITIONS FOR C?CLO::E !:2 15
12002 25 AUG TO 00007. 02 SS?

F]&
MAX 08< ,,AA Utls Uns miti kLI

FIX ZICCHY tIA FLT LVL kTNII >PL .INII
No. lint.

M[k lIJO&X3 L,L EYF.
Pusj 1 CAT NAV-MET LUL

UH[EN-

U1.R VLL tlM(; tiNb v’, D-u Htili 5LP W6T 11/70 F(IWM IA TIU*

13U 31 Z1OOZ 31. JN 133.8E LHUN - 25/12
131 31 Z200Z 31.2N 13J.6E Lldh? - t,///2
13.2 312200L 31. +N i33.7E ~RDN
133 3122+2z 31.6N 133.7c SAT

- 25/1:
( 1>. o/>. o-/ul.5/d9hMsl Pcb 1 O*SP

134 3122.22 3],7N 133. F3f, SAT [l J.5/405 /wl. o/2*hRsl PCN L 0M5P

135 31 Z300L 31.5N 133.8t L14)N - ticlull FIX
13b 31.?300.2 31.3N 133.5i L14JR - 0///.?
137 31 Z3U13Z 31.5N 133.7E , “UN - ioY12

3u.6N ~31. cIL

13Li OiOUUOL 31.5N 133.6E
33.3N 13+.,?t

LtiVU - e///i
Oiuuouz 31. bN L33.7E LtiDk

3U.6N 131. ”k
- tirluu 61X, 70 Ku ula M

OlOltZOZ 31.7N 133.7E LuUR - buOD FIX. 70 RN UIAM
OIUIOOL 31, bN 133.7E LHUti - 6ZY02
O1I31OOL 31.6N 133.5i L14UH - 11)91L
(J102VOZ 31.9N 133. *E LHOM
V102I3OZ 31. dN 133. bE LNIM
0102002 31. LIN 133.6E LW)R
0102301 32.2N 133.6E %7
u103OOZ 31. YN 133.5E LuDU

J.j.6N lJo.5t

139
16U
141
14,?

143
14+
145
14b
14r
14tl
1+9
L5U

151

152
153
15*
155
lsb
157
Isd
159
160
161
162

A63
164

lb5
16b
16!

lbB
16Y
17U
171
172
173
17.

175
176
177
17U
179
Ieu
101

lad
183
18+
185
186
181
188
189
190
191
192
19a
19’+
195

J3.6N i30.5L
33.6N 13U.5k
30.8N ,31. Iz.
3J.3N ]34.2,
33.3M )3+.2L

.10.bh 131.6<
33.6N 130.5L

0H5P

- 10922

- .!2!31<
- Lluvu FIX, 70 IcM UIAM

(IH UAIA ) PCM 1
- <1?1?
- boL)u FIX. 7U Pm UIAM
- .?l Y1.Z
- 6000 FIX, 70 KM UIAM

- 15//2

- tu97t
- WJUO FIX. , 7U 88 01A14
- 55Y42

30.6N
J3.6N
Ju. ON
>.4.6N

33.3N

3u.6*

33.6N
3u.6N
3,.3N
33.6N
3u.6N
33.3N
36.3N
3J.3N

33.6N
311. bN

35.5N
33.3N
33. ON
33. SN
34 .*N
3>. >N
33 .elt

OHSP
33.5h

U1U3UOZ
L11U4LIOL
UIU*UOL

Olo*uof

U1U5UOL
U1(35U13L
Ulobool
OlubuuL
U107UOL
OIUIUOL
(JI(Z7U0,Z
0107uoL
OIIJUUOL
Olulluoz
UIUUOUL
llluwoz
O1OYUOZ
O1OYOOL
Ulluooz
U1l UUOL
Ulluuoz
IJlluioz

Ulllooz
U1112+L
U11A24L
IJ111L5Z
U112VOL
0112002
“l131zol
ul13uo./
“11300.2
ol1313b.t
:: :Z4;f

31. YN 133.6f
32.1 N 133.5i
32. UN 133.5t

3?. UN 133.3E

J2. JN 133. bL

LHOH
LHI)M
LtiDH

LF!U*

LM13H
LM DH
LK13H
LN13ti
LMDH
LHVH
Ltlt)H
L“U?I
LMUU

LI?OM
LNUI!

LULIH
LHOH
LMUH
Lli OH
I.FOJU
LHUti
LuUll

+;:3N i33.5i
jZ.4N 133.6E
32.3N 133.2E
32.6N 133.5E

J2. bN 133.6E
32.7N 133.4E
32. bN 133. zE
33. UN 133.3:
J3. ON 133.4C
33. oN 13J.4E

33. JN 133.3E
33.2N 133.3E
J3. ?N 133.4E
s3.6N 133. oE
33. *N 133.2i.
33. *N ]33. IC
33.*N 133.3E
33.8N 13301E
33.7N 132.9E
33. UN 133.3E
33. JN 133.lE
34.3N 1J3.2E

3..2N 133. oE
J,. >N 13?. F3E
34.5N 13.?. tlE
3~.ON 132.8E
34..?N 132.7E

- 65//.
- UOuu FIX.. 13u KM 01.)4
- .>l V1<
- 1///2
- ////d
- 65//4

- (JLIULI FIX,
- >1911

80 KM O16M

- 2u//3
- 1///2
- llouu 61X.
- 00(20 FIX.
- 2///d
- 45//s
- ,?0//3
- ,2u//3

(IH CIAIA
(1H UAIA

- PoOR Fl<
- 2(3202

- POOH *IX
- L“.F12
- 05//2
- Pour? I lx

(1U UAIA
- W3un FIX,
- dlA342

- POOR FIX
- b5//]
- IWC)H FI.x,

- 2UJIZ
- zle3z
- POUR FIX

[lK UA7A

- IJooil klx.
- 20152
- 21 L13Z
- PCJUN )Xx
- Vuuk ilx.
- d“l/d
- PLIUU FIX

60 KM OJaM
3U W4 016!!

LliLIH
saT
541
L14UN
LHUK

LUDR
Ltil)K
LHUH
LNI)*
SAT
LMUH
LUOR
LliUH
LUUk

LUOll
LllDfl
LHUH
Lld)ti
SAT
LhDH
LHUH
LnUH

OMSP

OMSP

33.6h 130. >6
35.9N 133. It

33. aN 130. >L
35.5N 133.,.
3*.3N ,3?.6.
33.6N ,30. >E

) PCN 5

2U KM U1A143+:?N i32. bL
34.7N 132. bE

~*.?N 13*.9L
35.5N ]33., i
33.6N 130.’s E
3*.3N ]32..5,
3*.?- ,3+.9=

Ull+uuz
UI14UOL
U1 I+*5Z
U115UOZ
Vllbuof
U11500Z
Uilslll
ol1545.f
IZ11600L
0110002

3+. 7N
35. (ZN
3*.9N

35.3N
35.5N
35. ZN
35 .kN

~32. bE
132.6i
13<.5Z
132.6E
13z.6E
132.5E
132.3C

132. *E
132.5E
13z.4t

15 kM U14M
35.5N i33. *t
34.3N ,32. bi

UMSV
33. ON ]30., L

35.2N
35. ?N
JO. UN

U1 10UO1
U1 le*5t
ul17(lol
0117uoL

35.4N 13t.3E
39.6N 13Z.2E
J5. YN 132.3E
JE,. ?N 132.2E

15 KM LJ16M

19b UI<uuo.z 36..3N 131. bc LuIZli

.200 uZOO1OZ s/.1N 1J2. oE sbl 113.0/ 6.5 /wl.5/#4nhs) NOAA-2 [CUNF (121

201 u212*7L *1. UN 13Z.7C ,AT (1U LIAr A ) PCN 5 OMSP

TROPICAL DEPRESS I!J!J 20
?1: ?OSITIO!JS FOR CYCL!2NS :;0. 29

0000Z 27 AU: TO 0600Z 28 4.75

Mk 0ss
FIX

MAX 013s Uns MIF4 FL7
FiA &CCRY

P0s17
FIX kLT LvL WINO sFC wINLI

NO.
MiN

TIME POSIT CA7 NAV-MET LVL

7130RB LVL EYE Oli IEN- E.vt ok USN
DIR VLL trRG HUG VEL UIW uNG >LP I’IGT 11/10 F1lHM IbTIOh Ui& MauAR . NM’9R

1 252226Z 22.7N IZ7.4E Sa7 [T1. o{l. (r / f nusl PCN 5 UUSP
2 7blz2Qo Z 23.2N 126.5E SA1
3 2611U7Z

(1R DAIA ) PCN 5 II*SP
24. bN 12H.2C 5A II 1? UAIA

+ 270UL3Z 2..7N 131.3E >A:
) PrM b nsP

[12. u/2. u /111 .O/2bHRS,
5.

PCN 3 u14sP
270222Z 24.’VN 131.66 5P T IIR u&r A ) Pcti 3 I)M$P

b 2{oZ22Z ZS.2N 131.5E S.AT
7 2710511 25. uN 131.6E

lT2. o/2. o / / MHS) PCN 4 UMSP
M T {IR i)n T4 )

6 Z71U52Z 25. ON 131.13E
PCN 5 IZM5P

5A T (IR 13R1A ) Pc* 6 OMSp
9 27125sZ 2?I.llN ,31. oE SA 1 ([n I)AIA ) Pc,-1 3 UMSP

10 /7i?5.5Z 26.2N 130.9; sAT (1R UA7A I pCN 6 OnSP
11 2715u3i 26.2N 131J.8t 5A I ( lH UArA I pCN 5 UnSP
12 2721532 <6.5N IZY.7C sa r (T1.5/2. LI /wo.5/24HHsl pCN 3 0M5P
13 27?3551 i?7. ON 129.5E sAl (1R OATA ) PCN 3 UMSP
1* 2723352 2/.2N 129.7E SA 7 (T1. u/z.” /H, O/all HRS) PCN 5 ENlsr
lb ?WJ2U32 27.4N l<B.9E SA7 (Itf oATA 1 PCN S O“SP
16 z13i3.313z 27. Itv ,zB.7E p 2 8 15ou
17 2Ml?, /z

tio <u 90 /5
28.8N ltb.9E

2d llU 30 994 -
SAT

25’6 ----
(lR DATA 1 PCN 3 OHSP

L

72



. F1h
NO.

TROPICAL STow RosE
FIX POSITIONS FOR CYCLONE NO. 21

06002 28 AUG TO 06002 31 AUG

M*A Ows nh~ 0ss OB s MIN FLT
FIX ACLH’I lkla FL I LVL UINV

i ML
SFC ULNLl

Pusl I
MIN 70(JMB LV& EVE OH ttm -

CAT NAV-F!ET LVL OIR VLL WC, IING .VEL f3RG RNG SLP llGT TI/To FOIIM IbTIuh

PUS I T
LYE lZF Mstl
UIA HA13AR NMBH

1 2/21531 Z2. >P4 ]22.5E SAT [11. o/l. u / / WNS) PCN 5 CM4SP

2 272355f Z3. UN 122.5i SAT (lk UAIA )
3 27.2355/ 23. uN 122.1 F. MT

PCN 5 OHSJ
/

4
[12. r3, z.o , ,,KS ) PCN > OMSP

ZMUIUU1 22. eN 123.9E LIIUH - Q///t
5. /8”lz5f 23. uN 1Z3.1: SAT (1<. o/2. o /ol.11/2WlRs)

.24. UN ],?5.,E

~ <8u300L 22.7N 124.13L LMU4 - b///L
2MUJUOL <1. ON 124. li L“(R+ - o///t

N13AA.2

b
Y

lU
11
12
13
1+
15
10
17

H
2U
21
22
2.4

::
20
27
28
29
3U
31
3<
33
3*

><.*N ]2.$. *~
<2. lN 124.2C

Z2.8N 124. BL
23.0N 1211. YC
.?2.8- 125.5E
23.1 N 125.7t
z3.2N 125.9E
.4.1 N 12509t
?3.lN 125. oE
23. sN \25, (5E
23.3N 12S.9E
i3.2N 126.2E
23. *N 12b.3E
23.3N 12b.2i
24. (JN 12b. uE
23. ?N 12tJ.5E
23.1* 120.7<
23.5N 126..$E
23.4M 12c..5E
23. bN 12b.5t
23. *N 120.7i
23. br4 i2b, Bf
23.9N 12b. Bi
23.7N 127. uC
23.7N 1Z7.1 E
23.9N 12{.3E
23.9N 127.4E

L!Wh - *///t
LNOH - >1//.

L.(JH - 6///;
d2 700

L:Wl - t.///3

I“?-4 toll

LIFOH - 0///3
L“OH - 0///0
SAT (in IJAIA

SAT ([H OATb
LHUK - 0///n
LHLIR - o/1/z
LHUli - 0///.2
LlM3k - 6///0

SA 1 (lti Oflla
SAT (lN DATA

se T (IF( oAla
LHUH - O///k

I-HUH - G///l
LNOH - e///u
Luun - 0///1

LU W! - 0///2
P 5 30 toll

Ltd2U - 0/1/2

LINM - 6///2
Lullk - 0///2
LwOH - 6///3

110 Jo 350

29o au 200

>
)

35 3 3.U

● O .“ 50

PCN b DMSV
PCk b OMSP

25 987 t9Ll 16 12 ELIP >.-NL 15x]n

2+. UN ]25.3E
24..+N ]24. zL

2+.3N 124.2i
24.8N ,25.3L
2+.6N 125.3C
.24. *N 124.2L

(CONF 02)Nu6&-2
pCN 3 0f4sp
pCN 3 OMSP

24.~N
24.8N
.4~.#N
26 .r3N
24 .13N

30
24 .SN
24.8N
24.8N
.?*.BN

.?6. iN
3U

190 *5 1.?0 30--

35 ZUIYU12L 24. ON 127.t.~ LKLW. - 5/1//
30 /M.?isoL 24.M4 127.7c

38 2*2337L 2. jri ,27.,: .;~:

lU 10 /oL1 Z7U 3U Ibrl
37 r?3Zlju4 24.3N 127.+: (1H UAIA )

. ((1.0/ 1.0 /s /2b”hsJ

39 /tit.F37L 2.. * N I.?m. lc s. I (11.5/>.0 /u O.5/2 .mns) PCN
+0

5 UMSP
<90 Ui)0L 2b.5N 12 L$.2E LhOH - 55/// 26. !N ]27. ME

26. *M 127.8L
2e. fN 127.8L
260+N 127. Mk

<90]*5L
<9 U2UOZ
?9IJL1OL

z..9N j2u. zE
21.. UN 12B.3i
25. uN 12w.2E
25.4N 12B.2E
Z5. UN 12U.4i
25. oN IZtI.2E
25. >N 128.46
.?5.2N 12H. eL
25. uN 12t5.3E

LHUN
LHDR
LHLM
LrdMi
LnUk
LIWN
LkOti
LvUM
LML3U

5

5

*a II? FIX.. 20 OLG SPIR6L OVERLAY
5////
FALH *Ix. 10 okG SPIRAL LIVERLa T
6AIFI FIX, lU 0L6 SPL16AL UVLtiLf!~
FAIR FIX. 10 oF-G SPIHAL UVLKL9Y
Ffil H FIX. 10 ot-ti SPIRAL UVLMLAY
+41R FIx, lU OEG SPIRAL U“r_MLAY

5////
FAiR }Ix, IL! oLG SPINAL u“cw$t

7(NJ 230 ●5 130 30 5U 130 30 986 299

26. *N 127.)-IL
26. *ti ]27. IJc
26. *N 127. sE
2b.*N 127. uE
26.lN 127.8E
26. *I! 127. LIc

ti9”50iL
?Yu51oL

Pd

LMWI
LHUH
LIU3R
LhUH
LHUH

L.UM
L14LW

LHUli
Lii13H
L!lUK
LHDh
LW3*

Pd

--

.-

--

>1///
*AIR 11X
tAIR 11x, 15 UEG SVIMAL 13VLULAV

5////
FAIR 11X, 15 ut.G WIN&L 13v.HLAT

P(JUR * lx
FAIH blx. 15 13LG ‘+OIH&L OV.ML&r
5////
vow FIX
FAIN F]l, 13 llLG SVIIFAL (JvLHL. Y

Iuo 260 Ou 1.?0 25 “. 1,-U 25 985 .?98
bfilu bix. nvy Al l-. 15 ukb SVIMAL ovtnLaY
5////
3,///
uOVU FIX, 15 LAG <F’l UAL OVCNLC, V

5M
59

6U
61
6<
63
6+
65
bb
67

LNDR
I.”UH
L“DA
LUOH

:?lyu [
7U
71

SAT
LuUN
LN 12M
LhL)M
>aT

LMUM
LtiUM
LMUH
LMUN

LmUU
541
MT
L*U*
L“(2M
L“L)M

L!iOM
L“Ud
LMLJli
L?lUH
LliUli
LhOU

LUI)K
LkUM
LhOH
LhUH
LMUM
L“UH

LnOH
LMUH
LwUW
LUUli

26. *N
2b.lN
2H .*N
IO. *N
.26 .*?i
28. *N
zb. iN
de .C++
26. *N

26. *N
2ti. *N
2b. LN

Zb. bri
26. *N
zb. t,N
2U.4N
2e. *N

46. *N
?!+.*N

127.6t
127. EL
1.?7.7,
L29.5E
,27.6.

127.8.
129.5.

?3



TROPICAL STOR14 ROSE
FIX POSITIONS FoR CYCLONE NO. 21

0600z 2S AUG TO 06COZ 31 AUG

MAX urn< ,4A. Utl S
FIX ACLH’( FIx FLT LVL UINU ,bL .iNL1

CAT NAV-HET LVL 131R W.L BKfi RNG vLL dHb R74G

0!3s MIN FLT
WIN t12014fJ LvL Evti OR IEN- EYE

SLP HGT 11/10 FORM TAT ILIN UIA

FIX

NO.
HSN

NHEWTIMt.

291 I(AoL

291 (05./
291730,!
291 /37,!

Ub13AR

2e. iN lZ7. aE
28. *N 127. tjE
26.2N 127.7E
26. *N 127. uE

24).*N 129.5E
26. *N 127.8E
26. *N ,27.86
.?8.AU ld9.5E

26.lh 127.8E
2b. iN 1.2?. dE
26. *N 127.8<

26.6N )27.8E
26. *N 127. IsE
26. *N 127. dt

2e.4N 127.13E
26. *N ]27. Ijt

101
102
103
104
105
iob
)07
10LI

26.9N 12M. ?E

26.lFw 12 LI.13E
26.8N 128.7E
26. t2N 12u.8E

LHIJH - >//1/

Ltiuu - fiAIR FIX. 10 uk-G SO IRAL 13VtULAY
LuI)H - POW? FIX
LUOH - F121u F 1X, 1> ukG S91~AL oVtltLAY

LtiUH - 55///
LHLI?I - kfilk F 1x, 2LI UkG 5P1UAL CIV;8LAY
LtILId - FAIH F[x. 20 ut-6 c01i2AL OVt. u.fi Y
LHUti - 55///

L“VH - 5////
1 .(JH - 5/!!1

29 JLIuoZ 26. W ~ZE1.13C
2918051 2b. EIN ]213.8E
z91u44z 2.5.9N ]iu. LIE
7*1 YU0.2 <.I.OW ,2L1.aE

iiA
110
111
112
113
11+
115

116
117

Ilu
119

12U

122

. .
Z7. ON
<T.l N
.?b. wu
L7. IN
<7, LIN
.i7. UN
27.0N

20.9N
i7. oN

21.2N
27.1 N
.? T.ON
d7. wA
d7.,?N

.—. .
12 E!.5E
12u.6i
12d.6t
12u.6E
12u.6i
12 M.EFE
12u. LIE

12 f3.6L
12*.8E
12M.5E
12u.5E
12M.9E
12M.4e
12m.5E

- iili” FIX. 10 uw SO IIFAL WMLAY
(1K 13ATA ) Pch 4 UW>)J

- Wok FIa, 10 LILG SPIRAL U.JCHL,17
- tALH FIx. lo IJLG SPl#AL OVLNL. T’
- V(IOH FIX, 10 IJkG S*lFibL U#r.ULa Y
- POtJH FIX, 10 LIkG SOIUbL OV,ULAT’
- won F IX. 20 WG WIRAL OVLtiLAY

{1/.0/2.0 /D I.o/2wl(S) PCN S IN@
(1<.0/.?.0 /DO.5/Z’WHS) PcN 5 UMW

- WW7 FIX. 2U UkG SPIRAL WLNLAY

- b////
- POUR FIX. lU utJ3 SD171AL WALKLAY

LIWM
Llil)ti

S4 T
SAT
LtiVti
LIIUI?
LliL)tl

26. *N l’27.aL
26. IN 127.13E
26. *N 127.nE

123
124
125
12b
127
128
129
13U
131
132

133
134

135
130
137
136
139

3001J*6L
3001UOf
3WA112L
3LIU140L
300<(20(’
300213uL
300<13Z
3u02113Z
3130300L
3003UOZ
3UOJ0 ?f
3oo JunL

3UU347.Z
31JO*UOI
3UU400L
3oo*135L
311U*2L.1
30 U*+LIL
30 U5120Z
3U05151
3U05+OL
3U0610f
3130b>7L
3UU700i
300100L
30u710L
30137*13L
3UO13U5L
300832/

3W3YUUL
3UUYU0,?
30 U9U8Z
300Y*b L
Sululod
3U1U+OL
3UL2UUL
3ULLUUL
3UL~lJOL

3U1*OOL
3U1SOYL
3U18UOL

27.3N
.?7. +N
2T..2N
t7.3N
d7..iN
27. *N
27.3N
2!. *N
L7.4W
27.3N
Z7.4N
d7.lN

27.5N
27.5*

12N.6E
12n.2E
12&.5E J
128. be
12M.9E
12 LI.5E
125.9E
128. tIE
12cI.4E
12u.9f
l~u.uE
llu.9E

12M.9E
1213.13E

LFF7X4 - POOR FIX, 10 ut-G SO IftbL 13kLRLb Y
LHDM - e5/I/
LkOU - POOR FIX. 10 LIEG SPIRAL 0vEUL71Y
LML)U - PUUM FIX. lU uLG %PIHAL OVLNLfi V

LWM - 8////
LHUH - 65//{
LIW4 - POOR FIx, 10 lJkG S91RAL OVLULAY
LuW - POW F IX. 10 uLG SOIUAL OVtHLfil’

2b. *N i27.~E
28. *N i29.5E
26. *M 127. aE
2e. *N 127. Em
2b. kN 127. Lw
28. *N 129. sE
2b. *N 127. LjE
26.*N 127.13E
28. *N 129.5E
26, iN 127. uE
26. *N 127. IjE

26. *N 127. dE
26. iN 127. /jE
Z8. *N 129.5C
2b. *N 127. aE

+

26. *N 1i!7.L!E
2b. iN 127. tjE
26. *N ]27. uE

26. *N ]27.8E
26. *N 127.13r.
26. *N 127. ut -
26. iN 127, uc
2s. +N ]29.5i
26. *N 127. LIE
26. *N ]27. uE
26. *N 127. uE
26.*N ]27. BE

28. *N 129.5E
26. iN Iz7.6t
2e.*N 127. LI,
26.*N 127. dE
26.*N ]27. nE
26.*N ]27. BE

2b.4N ]27. ME
28. *N ]29.5E

26. IM ]27.66

2u.+N ]29. s.i
26.1 N ]27. IsL

>
2s, +N 129.,E

>

LFIUH - b!l///
LtiUH - 5////
LIIUH - POL3R F IX. EXTUAPOLATEU, NV IAELL oEF 1.6tL7 SPINAL lLkNu.
SAT (18 VAT& ) pCN 5 UMSP

LMUH - IJC3LIR FIX. 10 LJkG SOIRAL OVC.HLAY. WALL CLU1lU NoT vISILiLE
LUOR - 6////

/7.3N 128.8c LlW14 - bb///
<?.5N 12tI.9E LHUH - won FIX. 10 lJkG SPINAL OVLHLAYP NO hALL CLUUD
z1..iN 128. ME P i 2 7FJU Jlu % 220 +5 *J 4U 20 VE% ?99 15 12 C7RC

14U
1.%1
142
144

Z7. >N 1213.9E LNUti
Z7.5N ]2M.8E LMUH
t7.5N ]2u.9E L“LIH

2?.5N 129. OE LH13U
2{.5N ]29. OC LH(JN
27.5* 129. oE LHOH
Z7.1 N 129. IE LHIJH
.?7. lN 129. Of LMUti
27.,2N 12Y. lE L“UN
2/.2N 1<9.3E LMUti
ff.2N IiYi3E LAIN
2T. lN 129.4i LHUM

2/. UN 129.3E L“LNI
2e.9N lZ9.4i LhL)N
27.1 N 12Y.5L LHIJfl
27. UN IZ9.5E LNDM
2/.0N 1,?9. zE LiiLhl
27.1 N 1z9.3E LMUti
26.6N 129.8= 5A r
2r,.7N 129. JE LmU*
2b.3N 1?9.9C LHEM

26. SI 13U.3E L“l)li

Z-, .”(N 13u.3E SAT
do.5N lJO.3i LMLW

- POON FIx, lLI DkO <D II?AL OVLNLA1, NO bALL CLUUD
- 0////
- POOH kl.x. 15 lztG SPIRAL OVLULAV
- POUR FIA, L5 LItG SD IUAL 0bENLA7
- POOR b 1x. 15 VkG WIUAL cA.JKHLbIV, NO kkE.L WPINEO SVLHAL 8AN05

.-

- 6////

144
145
14b

i47
168
149
15U
151

152
153
15+
155
lse

157
15M
159

- t“AIH FIX. 15 LIkG SPIRAL 0VLIiLA7

- .31912
- 0////
- 1,5 L)kti SPIRAL UVEIU d~
- IW2H t lx. Is uLG SPIRAL UVt MLAY
- vow FIX. 15 IJLG SPIRAL OVLMLAY
- @Y x IUAP, No 5P IUAI LMNU

[IN DA IA. ) PCN 3 Un>v
- rOOk FIX, 1(3 “LG <U IRAL OVLMLhy, NO 9ALL CLUUD
- e///2
- 811//

[lN oAIfi ) PCN J OMSP
- b5//d

161
162
16-I

16+ 31J1bUOZ 20.5N i31z.3E Lkon
16> Ju1b50Z 2..1M 13U. OL P 1 2 too 290 *U 2011 40 - - - 99 “

16b 3U170UZ 2c..5N IJU.6E

3021? 13---
LkLI* - L.5//2

167 30.?~.?8L 25. BN 131.5E 2
168

70U 290 bu 220 50 30 ilu 30 99 LI
$ud3uu L 25.5N 131.6E

S;T 2
(1. ?.5/2.5 /SO.5/24”US) pCN 3 OHS?

3031713 - --

169 -WZ.SULIL 25. *N 13L.5E SA7
7U

[12.5/ 2.5 /oEI.
31ud*Y./

5/2+HK5) PCN 3 DmsP
z5.4N 133. oE 5,i7 (IH UA)fi 1 pCN J O*SV

171 3111*2Z 25. >N 137. IE SAT [In 13Al14 1 pCN 5 DMSP
172 311>30/ 25. bN 137. YL 5AT (1H UA1fi ) PCN 3 OmsV
173 312.?ti24 .?7.7?i I+J. OE 5A I (Ill uAl& ) pCN 3 OMSP
17+ II IU.?JOZ 29.5N 13 Y.tlc >@r [In uAlfl ) P 3
17S u1LL2+L s,.3N 1.u.5E SOT IIH UAIA 1 P: 3 O:SP

176 !111511Z J/./N 1.O.2L SAT (1H UA7A ) PCN 3 onsP

74



FI&
NO.

TYPHOON SHIRLEY
FIX POSITIONS FOR CYCLONE NO. 22

00002 134 SEP TO 00002 09 SEP

Max 08=. MAA ws (NM Ulu +Ll vUSIT
Fil ACCkY FIx FL% LVL “1 w) SF C UkFAD

llMF. p13SI T
MIN luOFNi bwL EYE URIEN- EYE (JF

CAT NAV-MET LVL OIR VCL BR(+ RNG UEL SRG RNG
Mst.

SLP HG r T1/To FORM IATIUN lllb iAUAR NMtlK

i 0+(30112 ,?3. qNIJO.5E sAT [ 12.0/2.0 /ol. e/z*flFls) No&&-2 tCuNF 011

.? u+ll OoZ 25.21N 131.9E SST ( lR IJATA b AIO&A-2 (c,,NF U11
3 o5o1O7Z 26. uN 131. oE SAT ( 13.0/3.0 /D1. c4/2*MHS) NoAA-2 (c UNF u18

+ Q51157z 26.6N 131.1 E SAT (1R DATA ) NOAA-Z (CONF u1)

5 UbOO05L 26.2N 129.2E SAT (1$.5/3.5 /oo.5/z*Ns) N04A-2 (LuNF UII
6 0eIos52 27.7N 128.8i 5A 7 {lR VATA 1 NUhb-2
1 070059L 28.2N 127.3c SAT

(COW= u 1 I

(13.0/3.0 /#o.5/2*ks). NOAA-2 (CONF u])

8 071152,? ,?8.9N ]28. OL 5AT (1U uATA 1 NoAA-Z (CUNF u?)
9 0S1U52Z 32.3N 130.5c SAT (IH OAIA ) NOM-Z [CONF 0<1

10 021247’! 23. *N lza.lc 5A T cIu OATA 1 pCN 5 C)*SP

11 0212*7Z 23..2N 127.7C SAT [lR DATA

12 0<23441 24. ON 12 EI.6E SRT

PCN 3 13esv
[71.5/1.5 / / TINS; pCN 5 dMSe

13 0223@7L Z3.6N 129. oE
1+ “3(1335Z 2m.3N 129.0 * ;:~”fij; ‘ ‘ “’s; :H : WA

15 u31/!29Z 24. ON 130. oE SAT Pcti 5 O*5*
16 u3]229Z 24.+N ]29.4E SAr (1K OATA ! *CN 3 O-SW

17 0S23262 24.2N 130.8E SAT ( 12.0/.?.0 /oo.s/2*mNsl Pcrx 5 LW.5P
18 L1323Z9Z 24.4N 130.7C SAT (T200/2. o /00. S/24HKSl pCN 5 O*>P

1* 40316Z 24.9* i30.8c Shl I 1* uaT&
20 :+121oz 24.7N 131.4& SAT

) P N b 0M5F
1114 OATA 1 P N 3 Om,v

21 o41Z1O2 25.3* 131.56 SAT (1H DATA , PCM 6 UM>P

22 041S552 ,?S.4N 131.3E s 10 700 - suio15 ---
2S.4N 131. T~ s:l

991 3UI ]2 II CIRL

23 0*1557Z
,25

(IK I)ATA \ PCN 3 014SV
1

U51300Z
u513001
051*UOZ
Obl+ooz
0514302
0515002
0S15UOZ
051Sd9f
13slbooz
u51600z

051e33z

051700L
051 100Z
IJ51LWOL
IJ51UOOZ
0519002
OS19UOZ
0s19002
!3519102
L152000Z
05 ZUUOZ
IJWO05Z
“52040L
o521OOZ
052100Z
6521052
0522002
1352200z
05,?2f35Z
U522*OZ
IS5.?L>2L
05.?252Z
U52300Z
052300Z

26.6N 130.9E
26.5N 131. OE
26.5N 130.9E
26.5M 131. oE
26.5N 1313.6E
2b. bN 130.8k
26.7N 130.9E
26.7N 130.7E
26.7N ]30.6<
26. ?N 130.6E

26.SN 130.5E

,26.7N 140. SE
26.9N 130.6E
26.7N 1>12.4L
2b.9N lJo.5t
2e.7N IjO.3E
27,1N l~o.2E

20. $NA 130.3E
26. QN 13u.2E
26.8N 1-Fo.2E
27.lN 130.2E
2b.9N ]j(J.2E

26. *N IjO. OE
20. UN 130.1 E
27. )N )30.2E

26.6N 130.2E
2e.8N 130. OE
26.9N 129.96
2b.7N 12906E
2e. UN 12Y. UE
26.9N ]29.7E
2b,8N 129.7i
26. LIN 1.i9.9E
2b.8N 129.8t

LUOM - 21912
Ltlol+ - b////
LMOti - 21912
WON - 6/111
IJ12 700 27o bu lbo >0 - - - 979 291

LMOH - 22912
LHOH
SA7
LMVH
LMOU

LHOH

LUOR
L1401?
LIAOR
LUDH
LMOH
LMi21+

- 6//;/
(LH OATA ) Vcu 1 LN4SP

- -21913
- 5/(1/

- POOR FIX. 10 lltG svi RlaL OVCNL.V

- 10912
- 6////
- 21913
- 6////
- 21913
- b////

LHUM
LHUM
LHOR
LHOH
LHOI?

LHOH
LliUU
LIAON

LhVH
LUOU
LHL)N
LM(IR
LINJU
SAT
5A 1
LULN?
LMUl?

- GOW F[X
- 30 VtiHCkM7 MALL Cl nULI
- <1913

- 21912—..—
- 6////
- FAW FIF.. ELLIPTlcaL E7k. 20 Dtb SPIh AL OVk ULAY.
- +AIR FIX, ELLIPTICbL EYL, 7:H::0 SPII.AL OVERLAY,

4T3.5/J.5-/oo .s/2%.ots) PCN 1
( r3. o/3. o /00.5/2 *IdKS) PCN 3 omsP

- ‘??912. . . ..
- 22YL13

~~ ij+ilso~~ 25.7N i31.6E iAl (1K 0AT4 ) PCN d ~nsp

2s o421OOZ 25.7N 131.1 E P 5 10 700 270 So 170 40 LYU +0 - - 12 11 CIRC

26 (z62j10Z 2S. SN ]31.3E SAT
20

(13.0/3.0 /01. O/Z*)ihSl PCN As Dm>r
1

27 o4231oZ 26. uN 131.5E SAT tT2.5/z.5 /oo.5/i2+IoG1
<b 002

PcN 3 ON!+

26.1 N IJ1.2E LNDN - 65/12

29 %;2582 25.7N 131. oE SAT

28. *N 129. sE

(1H OATA ) PCN 3 UMSP

3U 05u300Z 2b.l N 131.6E LKL)H
31 0513+ooL 26.2N 131.4E LHUU q :;;;:
32 u50700z z6,3N 131.36 LNVH - LU1272
33 050600Z 26. *N 131.2E LdO14 - .?1912

,34 “50tJ30z 26,7N 131.2E F + 7 700 170 bU 140 60 7s 1.0 >0 980 293

35 050900f 26.3N 131.2E LIIOH - i?1912
36 0S10002 26.5N 13t.2E LHO14 - 21912
37 u511OOZ 26.4N 131. OL L140R - 21912

38 0S1152Z 26.4N 130.6E SAT IIR uA7& 1 PCN I OMSp

39 051152Z 26.7N 13’3.5{ >AT llR OATA )
40

PCN 3 DMSP

U5kaoOz 26.3N i31,0F- LHDN - bi}ll

:;
43
4*
45
46
47
48

::

51

5.?
S3
S*

S5
56
57

58
59
60
bl
62
63
6*
65
66
67
68
69
70
71
TZ
73
74

2H. +N 1.29.5i

75 0S2310~ 26.7N ~29.8E LI(LSM

76 ub2A40L 26.8N 129.13E LKOK

- :uou” Fix, ELLIPTICaL LYL, 21Z .t6 >P16AL OVtMLAY. 72 PE12cEN1 WaLL CLOUU

Ze. eN IZT. W
26.*N ]27. di

- tiOOD FIX. EvE 29 urn UIAM. 26 uui Splh AL OVkNLAV, 60 PEfICLNl MALL CLOUO
IZ60000Z

2b.*N ]27. uC

26.9N 1.?9.7t LMtNi - 22933
7tl IJ6UOUOZ 26.8N 129.7E I uOU - .3>9b7

cM.*N 1C9.5C
74,.4N ,27. -:

79 obOOIOL 2u.7f
00 u60030Z 27. ul
01 ubOO+OZ 26.81

82 O6O1OOL 26.94
83 WLIIOoL 26.9,
84 ubollo L 2e.81

85 060 A30z 27. iN ;29.4E LNUI
86 u6131*oL 2b. ?N 129.6E LUDI
a7
88
a9
90
91
9d
93
94
95
90
97
9d
99

100

0602002
0602UOf
06020ef
ubu230z
oE.0239f

ubu2*2i
0603004
u60300Z
L1603U5L

060JJ8Z

lJ61Z.iJOl
06 LT3+2f
1360+UOL

Ubu+ooz

.. . . ..
‘N 129.7E
IN 129.6E
IN )29.7E

IN 129.5E
IN ]29. Si
IN l,?9.6i

---- -----
A.FluH - Gwo FIX, CIHCULAM
L“OH -
LNUU - CINCtiLAR LYE 30 NM

LHUN - 22973
L14D* - 3z94/
LNOM - CIHCULAFI EYt. ’29 NM

27. WA 129.4E

27. LIN 129.4i
27. ON 129.5E
27.3fi 129.2E
26.9N ]29.4E
27.1 N 129.5E
27. ON 129.2E
2?. IN 129.3E
26.9N 129.3E

27i3N i29.4E

Z6.9N 129.2E
21.3N 129.4E
27.lN 129. lE
27.3N IZY.2E

IR
,R

LliUI’I
LHOH
LdOd
Lny

LHOU
LMoH
LF6Uk

r
LUUH

LROR
LHUM
LM UN

1$ 11

]6 12

CLUUO

28. *N IZ9.5t
2B.*N ]2Y.5L
2H. +N ]29.5L
28.*N 129.5,

El 1P N-S 4uA25 .!

:8. *N 129. sL
28. *N 129. sL
ds. *N ]29.5c

2e. dh ]27. Lw

28.*N 129.,L
26./N 127.8.
213. +N 129. s,
<6.2F+ ]<7, sE

El 1P N-5 *,X20 .4

211.*N 129.5E
2b. /N ]<7. IJL

28. *N 129. si
Z6. <N ]27. FJi

Z6. +N 127. eE

28. *N 1<9.5F.
26;2N 127.t3i
28. *N ]29.,t
2e. ZN 127. LjL
28. *N ]29.,t
26.2N 127. dL

.?6..2N 127.7t
26. *N 127. ”L
2U.+N 12Y.5L
2b.2N ]~~.d,
26.4N 127. M1

2n.*N i27. ai
28. +N IZ9.,L
2tI. ZN 127. o.

2e. *N )Z7. OL
ZH. +N 129.,E
26.2N L27. UL

6U PEdCENl .aLL CLOUU 26. *N 127.. L
6U PEUCEN1 .aLL CLOUU 2b. *N 127.6L

-
- CIRCULAH EYE 31 NM
- Z1913
- 5294/
- 6000 FIX, CIHCVLA17
- POUR FIX

(IR VATA 1

- FAIR FIX. CIMcULAH
- 2191.F
- 5&d4/

52 70o 32o ?s 2+()

- tiouu FIX, CIFILWLAW
- IJUL)R FIX
- kALR FIX, 20 uLG SPIR&L
- 32723

50 WALL cLuu13

LtiON - 5295/

&VC 26 NM oIAM, L.O WUCkNl 9ALL L.LOUU
.-.

OIAM. w OEU SPINAL OWRLAY, so I’ERCEN1 .&LL CLUUO

OIAAY. 20 Ocb SPIM@L UVtULAY. 40 VLRCEN1 ●ALL CLWU
---

OIAM. 20 OtG SPIRAL OVt+fLAY’. 59 Vt.HCENT UALL CLUUU

\

EYE ~b Nd oIAN, 60 VEHCtN1 WALL .LOUu “

PCN 1 OMSP

EYE 3s NM oIANo 50 WUct Nr WALL LLO”O

15 70 iu 16 W(3 ?91 1.4 9 Clwc 5U
EYE .+0 ,“?I blAM. ~0 PkKCkNl wALL LLOUU



FIA

NO.

TYPHooN SHIRLEY
FIX POSITIONS FOR CYCLONE M., 22

0000z 04 SEP TO 0000Z 09 S;;,

MAX OMS ,,AA WJs Otss MIN PLI
FIX ACCnY kIA FLT LYL UINIJ Src .lNO MIN IULIM8 LVL EYk
c,$T NAV-MET LVL OIR VtL LIMCI WIG “~L bwo RN(j SLP HG T 11/ iO FCIU”

13HILh -
W;I1t.YF MS)+

TIM

ublzellu
obu*30L
060+351
Ubosoclz
ubo5uoL
0605U6Z
06u530Z
“00>391

ueubuoL
u6!Jeo9L

lATIUN U1 A Ha u

26. *N

Zb. ZN
26 .*&

28. *N
zt.. dN
zb. ?N
26. dN
26. *N
26. ZN
26. *N
Zb.2N
2b. *N
28. *N

26.2N
26. *N
.?II.2N
?b. +rw
.2H.*N
2b.2N
26. ?N
2b. ZN

101

102
103
104
105
106
107
1(II3
109
110

111
11?
113
114
115
110
117

27.1 N 129. li Luw
L“LW
LWJH

LUUH
LHUti
LIWM

LH13H
LHLIH
L“Ofl
LM13H

LMChi
LdUU
LMO14
LHO14
L.HCiti

LdUU
LHUH

LH13H
L?IOK
LrlUH
LNU14

VA

- FAIFi * Ix. 20 (,5.G SPIHAL OV. ULA7. 50 +tticthl *ALL CLUUO

do. w
27.1*

27. lN
L7. ON

2r.lN

12d.9E
]2*. OF
129. IC
129. IzE
].?9. OE
12M.8E
129. OE
129.16
129. oL

- FAIfi F]%, 2U IOILG s9LHbL UVCMI. AY
- 3u423
- 558//

--

- ialh FIX, 2Ll ut.G SPINAL OVLMLAY, 50 6tMctNl MALL CLOUO

- woo ?Ix
. kAIH *Ix, 21J uLG SP114AL C)V= HLAV. 40 I.tnCk*l -ALL CLWUO
- 5///1

27. IN
27. lN
21.1 N
.??. ON

27.3N
27. ON
21.lN
Z7.2N
27. ON
27.2N
Z7. ON

- tALl+ flX, 2“ “LL, <Plti&L UVCUL4V, 5fJ ktHClihl w&LL CLUUO

- POUR FIX
- k&l U FIX, 2U “L(3 W]14AL OVCMLA1, 40 bkuCtiIV1 WALL CI.”lJ~
- 3?943

u60630Z
U6Q639L
U6U 7UOZ

06 U7UOL
I76071OL
u60730L
ilbo739f

Oboduoz
Uboulzoz
obo13L19z
060830L
ub0835z

126UBS9L
O6O91OL
0609.02
Obloooz
ublooo~

UO1OO92
O61O39L

1221.9E
l/9. uE
]L8.9E
ld6.9E
]29. UE
128.8E
129. OE

12B.9E
12s.8s.
1.?S.9E
1.?S.61
l<b. bt

lzB.9i
1Z8.8E
12 LI08E

128.7E
12u.6L

12B. BC
12B06t
12d.7i
128.5<
128.7E
Izb. *i
129. oC

128.6L
12u.6E
128.5f
12a.5~
]2d. +L
12M.5E
12tI.3~
128,4E
lzu.3E
12B.3E
126.2E
128.li
i2d.3C
128.5C
12cI.3E
12M.3i

- >////
- POOd F Ix, 30 rtHCJN 1 WALL .LULIIJ
- POOU Ftx
- fiin Fix. ICI okG solr4AL UVLMUV, >0 Pkuckql “ALL CLVUO

- 2041/
- >////
- u(JOD FIx, lU CJt.G SPIRAL ~vt_HL.lV, 30 l-kIiCEN1 WALL CLUUO

118
119

120
121
122
123
124
125
12b
127
12n
129
130
131
132
133
13+

27.1 N
27.3N
27. ON
?7. lN
27.,2N

27.1N
27. oti
27. ud
27. IN
27.3N

27. uN
27.2N

- PWKUFIX
5 70 7U 230 40 80 33U 20 v 79 291 13 1] Cr”c

- uOWI *1X, 10 ukG KPI*AL U. LKL07, 60 ktuCtiN1 UkLL CL”Uo
- FAIU t lx. 10 ukG %PIHbL OV. HLIIY. +0 FtMcEN! WALL CL13U0
- LW)O FIX. lU ut.G <PI*AL u,cn. AY. >0 kk!7CtJu1 WALL CLUIID

L“(Z*
LION
LM13H
Lrd)M
I-NM

LHDN
LdOW
L“UM
L“OM
L?(OU
MT
Sn 1

26. *N
2*. *ru
2e. *fi
28. *ti
2b.2N
2b.4N
26. *N
28 .*N
.?6.2N
2b.4N

- 5s/3/

0611002
0611u02
0611L19Z
u61134z
1361134/

obl141z
0012uof
u612*22
u613110Z
0613uof
0b13151
Ub134UL
ubl*UOZ
ubJ*UOl
obl**oL
U615UOL
u615u02
u6151oZ
061520Z
13615a2Z

u61buo L

27.2r4
27.3N
27.1 N
27.1 N
21.2N

?7.1 N
2T.2N
27.2N
27.3N
27.4N
27.1N
27.3N
27.4N
2 ?.4?4
27.5N
27.5N
27.6N

27.5N
27.4N
27.5N

27.5N

- >//i/
- GO(JI FI.x, 10 utG S01F14L 12vcHLb Y, bO bkNCEN7 UAL.L CLUIJO

In 0A7A ) Pc?i 5 0H5P
IN vA7A D PCN 3 0MS7’

135
13b
137
138
139
14U
1+1
142
143
144
14>
146

147
14d
149

15U

151

L.OH
LHOH
LHUfi
LlU21i
LtiON
5A T
LHL04
LHIZH
L140N
LW2R

L“(3K
LNWl
LUUli
5b 7
LUDH
LMl)U

L!+(JH

LHUH
LHUH
Ltiuti
LI(UM
LW7U
LtiUH

LA(2H
L“UU
L“UU

L*UM
L“UM
LHUH

L!4Uti
LHIM

- CWJu F lx. 10 “@.G W1F44L thGMLA7. 50 I+wCti N1 WALL CLUUO
- >5//2
- “OOU FIX, 10 u5. G SPIHAL 0v5R.-7. 00 FkMCLNl WALL CLUUO
- 55/32
- 5////

ill cIArA ) PCN 3 OFISP
- LWUV FIX, 113 ut.G SPIRAL UVCULAV, 50 tit HCt.Nl .4LL CLUUO
- %/1/
- 51///
- L.UOD FIX. 10 utG SPIU4L OVCliLbl, 50 VtUCkNl WALL CLUUo

- 5>//’
- .?090?

2b.+N )27. oE
211. *N 129.5f
26. *N 127. ai

.?8.+N )29.,i
2b.2N 127. ui

i

[

26. *N 127..sc
28. *N ,29. >[
2b. tN L27. ei
26. *h Izr.ec
.?U.+rl lz9.,i
20. <N 127.dt
2b. ON ,27. dL- ;iKZi-FIX

Iti VAr A ) PCN -1 Onw
- bVUD FIx, 20 uLG \PIlib L U“t ML.’f, 4)0 ktMCkN1 MALL cl.UUO

- 55/12

- LLIM2Z

- (XJUU kIx, 10 (ILG SOMAL Uv.tiLJ1
- >5/1/

28.*N

2h.2N

26. *N
2H. *N
Z6. LN
2b .*N
2h. *N
2ri. *N

z6.2ti
2b. *h
2!!. *N
i6.2N
zb.4N
26. *N
2H.6ti
Zb. dri

2b.4N
2b.*&
2H. *N
2b..?N
?*. *N
Zb. +ti

z7,.5N 12M. lE

2/. Lwv 12M.3E
27.0N 12a.2E
27.6N l.u. ok
27. bN 126.2L
d7.7N 12 LI.3E
27.7N IZ8. OE
27.7rA 127.9E
27.8N ]?ti.li
LI. UN IZM. OE
27.7N >z7. YE

of.lbuoz

Oblbosll
ub1700L
ubl lUOL
0Q18U5L
clb1840L
ub1900L

Ubl YLIOL
Obl Y12L
Ubdt)OOL
Ubr!uooz
UOLWJ13Z
u621J*oL
“621uOZ
u6Z1OO1

152
153
156
155
15b
157

Isd
159
Ibu
161
162
163

164
1 b5

i6/ 7,b21*2Z 2./. tiN 127.9E
16M L20Z2UOL 2/.9N 126. u6
169 fJbZdUOi 21. BN 127.8<
17U O6LL1OL 27. YN 12?. %
171 ueztwl Z7. UN 121.9<
172 u623uOL 2d. UM 121. Yt
173 0023002 2.. u* 127. uE -...

CM. *N ]29., E

176 “t..?3loL L7. lN 12/.ltI L“l)tl - iili” FIX, 1“ ULIJ <V IUAL VVCML.1, 40 l+uCk.Nl 9fi LL CL.IULI OP+N h
20. ZN ]27. mG

175 062330Z c4.1 N 12U.l C LHl)R
26. *N ]27..at

- P“uw blx

170 0701JuoL 2B. UN 127.6L ~;ti

2b.2N 127.7E

- k.lh h IX, 10 ULG <vltiAL UVERLA1. JO Ftnctxui .ALL CLUUO OI+N N
177 UI13U15Z d“. lq 127. YC (13. ”/3.0-/s

20.4N ],?7.6L
/L>”hs) VCM 3 O*SP

17s “roulw 21!. ZN 12 LI.3f >A1 (l J. Ll/,. Ll / / IIUsl lJr,N 3 ch.lsP

179 U7L!U+1L ,?d.lfl 127. LE
18U u71z1u0,2 <*.2* lz7. L4i
181 u7u1uof 24.,?N 127. dE
18/ u7OL1OL 2c...iN 1Z7.7C
183 07u1JOL 2*.3N 12?.6E

25.2N 127.7i
ZO.3N 127. Oi

- tAIM FIX, lU ,,t. G 5P1i(AL L)vr. NL.1, +0 +tMCcN1 WALL CL”UD

LMUH - P$il” tiX. lU “t-G ‘. Ul14bL LI. LML. Y, >0 ht. MCENl .ALL CL”Uo
L“uli - 1412
LuUH - >////
Lli131i - t,31H t [x. 10 .,t G %= IdbL UVEKL.7. +(3 fikUCkNi BALL CL”UU OPFN N
LtiUK - tAIU FIX. lU ,.,CL. %UJtiAL U“t NL.1, *o ●EHCF. NI WALL C1.”Uo olWN n
LH(3h - 5//+/
t MUX - 3///,

LH(3M
LrlUtl
Llil)H
LwUU
LuUU
LNUM
LNU.
Lld3H
LHDH
5A 7
L“LW”
1 “I)n

WALL CL.AJI) .26. *N
2H. *h
20 .#?N
20. OU
Ce. zh
.?h. *N
.2H. +N
2b.2N
C6. *N

911LL CLUUII OPtw N 2b.4N ].7.6<
2b.2N ,27. LW

-ALL CLUUU OWN n 2b.WY ]d7. dC
29S ltI 12 C1t4L 35 a

*ALL cL.uo oP*N h 24.*N ]c7. B<
Zn..ri ]d9.5i
2b.:N ]<?. oc

●ALL CLOUO OPt N !. 2h. *rY ]<7.ljt
26. LN Id7. (c

wALL (.LkUO OVI’N h 26. <N 1d7. tJi

-..-
LHOK - iilk” FIX+ lU oLG GuIHAL UV. HL. I. 40 titNCtN1

V5Z 101, lbo du 90 .)5 90 vu 35 vu,?

LtiUM - kAIK k Ix, 10 L,t. b %. IUAL U“’6L. V, JO I-tnCr.N1
LMUM - 2101s
LNUR - 0////
Lld)K - tAIU tl%, 10 I/CG 5P!tiA1. OVCIUA1, 30 FtHCtNl

LHbH - tiuuu kli

L-OH - FA1” 61X, 10 “tG 5uIAAL IJVCMLUY, 50 *CHCtN1

76
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.

F1&
No. lluE

TROPICAL ST03ul TRIX
FIX POSITIONS FOR CYCLONE NO. 23

1200Z 05 SEP Til 1200z 06 SEP

MAX OBS
FIX ACLUY FIx

MAX OBS 0s5 MIN kLr

Pus] 1
FLt LvL 111No SFC UIND ❑ IN 7“13Me LW~

PLI; I T

Cn 1 hAV-HET
EVE 131LlllN- krE

LUL OIR VtL @Hi. NNG VEL SRG FtNG SLP
USN

MG1 T1/To F(04” IATIUN UI, UMjbu NM”H

1 u50L152z 2Q.lN ]15.9E SAT (T>. o/3. o / / HRS1 PCN 3 OMSP
2 051FYUOZ 20,6N ],5.li L“OR -
.3 051200L 20,6ti ll&.7E L14DK .

--- 22.4N 11+. & -

4. U51334Z 20.0?4 ,15.5E Sar (1H 13b1A )
22.3N ]14. <f -

PCN 5 DMSP
5 0s1.121 2CI. ON 115. oi SAT (IM lIAIA ) NOAA-2
b 0515uoL 2007N 114. ]E LHUR -
7 0511300L 20.7N 113.5E L“oR -

--- Z2.3N ,ik.2E -

L! O521OOZ 20. LW9 113.3E LKUH -
--- 22.3N lts.zt -

V ObOIZOo Z 20.9N IL3.1 E
---

.
22.3N )14.2E -

10 0b(Ju34L 2Li.5N 112. FJE ks:a [l J.o/3. o-/s /24”M5) PCN 5 OMSP
--- 22.3N 1111.2E -

11 0b02L121 21.4N ,L2.4E SAT [T3. o/3. O-/Ol. O/2* IiHS)
1/ OWZ31OL 21. +N ,LZ.6C LNU” -

NOAA-2

lJ ObObUOl 21.7N 112.1 E LNOR -
--- Z?.3N 11+. zE -

14 0609uoL 21..jN 111.4E LHUN -
--- 22.3N 11+. zc -

15 061315z ZZ.3N 109.9E SAT [Iii VATA ) PCN 5 OMSP
--- Z?.3N ,111. zE -

16 0b1315L 22,5N ,lo.8E SAT {IN L2ArA 1 Pch 5 OMsP
SAT]7 07uo15i 22. oN IU7.9C. IIK UATA ) I“CN 5 OMSp

TYPHOON VI?.GINIA.
?lx PosITIoNS FOR C? CL O!JE No. 211

1200.7 12 SEP TO 0000’2 16 SZP

FIX
HA8 00s F4AA Llt3S ild$ *]N

FIX ACCMY FIX
tLT

FLr LVL WINU
Fusl T

SFL wIND MIN 700M0 LVL
NO. TIME Pos]l

Evf OR IEN-

CAT NAV-MET LVL OIR VEL w(, HNG VEL 13RG RNG

EYf UF USN
SLP -G T n/lo Fowtl l&71ut. 91A MAUAi( NMwN

i u921J91 22. ON ]53.4S SAT [11.0/ 1.0 / / M161 Pcb 0 U*SP

Z 1U1021Z 23. ON 152.llE 5AT 1
3

[IN DATA
10,?3021

PCN 6 L3MSP

2*.5N 15u. bC SA7
1111**L

(11,0/ 1.0 /s /.?W4Rs 1 PCN 5 OMSP
27.2N 1*9.8E SAr (1u OATA 1 PCN OMSP

5 11<Z*3Z 2E.9N 1*9. IE sA7 [l L.o/2.0 /ol. u/2*MNsl PCN 5 OMSP
b 1211 Lbz 31). IN 15 LI.6E SAI [IN uATA 1 Vch 3 DMSP

7 1211262 30.5N )50.7< sb7 [IN VAIA ) PCN > OHSP
8 1215102 3].lN 151.2E >AT (IK D.4ra pCN 5 DMSP
9 121u45z 31. ON IS1. OE SAT (IU UAIA : wAA-z -

lU 1221S32 32. oN 152.2E
iCUNF ulb

11 1222264 3z.3N 152.3E s;T
lU 2 7(2u 27u MU 2611 25

{!4.0/+.0 /
ro 1913 20 980 Z93 1* 11 CI°C 40 1

/ l+ls) ~CN j U*, V

12 130211/ 32.7N 153. OE SAT (IM OAIA ) @CN J U*>V
13 131z220z 3z.51N 152.8E
14 1307boz 3z.3N 15L.6i s;1

10 3 700 3u0 75 23” 3U 8Uo;~: 25 9U 0 2% 1> L] Clllc 4LI
(13.5/s.5 /s /Z3,iMS) NUN

A

15 131107,! 33. LIN ]53.8E SAT (1H OAIA ) WJab+
16 1311u7L 33.7N 153.9E

(CUNF 011
Sn T (1H DA1b ) Pch .3 Lwsv

17 131@52t 34.2N ]5+.4E SAT (IH OAIA I
1s 13 J457L 34.5N 15..2C 55 70U

PCN 5 UMSP
3u5u32n 35---

19 1320052 34. IN 154. OC S[1
v7t. 2s6 17 10 E, 1P h-> 611A3fl

(1U DAIA
2

1
20 1322071 35.3P+ 155. Ic

13Z<U7Z 35.2N 155.2~ ~fl~

NUN OPlsP
114.(2/..0-/s /L4mkS]

21
PNuAA-2 ICuhf u])

(1*. u/*. Ll-/ /4e KS] Prlu 1 MSP

22 i.iLr152z 35.7N ]55.7E 5A T (IU 0A7A ) PCN 1 L3H5P
23 1+03302 35.9N 155.8E
2* 1405452 35.3N 15500E S:1

lU 4 700 330 mu 2u0 30
(13.5/3,5 /s

t3u 2eo ru 971 2FF2 10 b CIWC
/2JmKS ) DMSP

+U 3
NON

25 1407302 36. LIN 156.3L --

26 1411J*9Z 37. ON 156. li s~l
7(3V 280 w ltlo

(IM OAIA
N“AA-z

)
iCUNF “i]

PCN ~ DHSP
27 1410.9Z 37. ON 1s6. +E (IN OATA
,?8 14?0392 39.1?4 ]55. bE %

I-’c& 3 OUSP
[13.0/ +.0 /wl. u/zM(s; .PCN 1 OMSP

29 162149z 3B,8N 55.4E
3 0 15uL341 39.6N :55.,, %: ::: %{: j ;: ~ ti:~
31 L5U540L 38.2N ]54.5i SAI (rj. o/3.5 /u0,5/zdnHS# N13&b-2 (CLJNF “1)
32 1S10311 39.5N 153.5E SAT (IH DAlb ) PCN * I)F4SP
33 152U104 QO. ON 154,5E >AT (1H D&l A 1 NOAA-Z
34 ]4!)11SL 41.6N 1%. sc >&T (11. S/1.5 /

lCUNF UZI
/ MNSI PCN 4 OMSP

—.

TROPICAL STORX W5!JDY
FiX POSITIONS FOR CYCLOIiE P19 25

06002 2U SEP TO 0000Z 30 SE?

MAX OBS
FIX

HAX Oes 08> wIN FL7
FIX ACCUY

PUS] T
klx FLT LVL WINLI sFC uINO MIN 700MS LVL

No. IIHt POS[7

Ev, (7Hltk. Eve UF

CAT NAV-HEI LVL OIR VkL MRR IfNG VEL BaG RNG

Msh
SLP HGI T1/To FOMM 161LUN UIB mauAn NMdH

1 1901421 15.6N ];5.9t 5nT (IR Oar A ) PCN s OMSP

2 1921U4Z 15.5N 145.6i 5A T
.3

(11.0/ 1.” / / Iiksl
192159Z

PCN > UMSP
15.5N 1*5. >E Sa T (1M I)A1* )

+ 2U1U*1Z 1..3N 1*4.6L
PCN 5 13HSP

SAT (1N F)*1A ) PCN 0 lN45.P
b 2u1423z lq.3N 1*+.6C 5b 1 (IN uAIA ) PIJi b OMSP

b 202U+9L 15.1 N I* IJ.5E SAT (11.0/ 1.0 /s /2*”lis) pCN 5 OMSP
7 20,?3/2.3 it.. UN 139. bi
s 21u3ti5z

saT (LM LJAIA )
1.. UN 13V.3E SAT

PCN 5 OM>P
(1H 13Ai6 )

9 211L04L 11.3N 136.6C
PCN 5 UM>P

>AJ [Iii 13AI. ) PCN b DHSP
10 21 Z3U4< lJ.2N 137.3i 5al (Ill UAIA ) Prm 3 D*SP

II Z211%Z l.. tN 132.9E SAr [Iii DAIR ) Pcw
300<72

b OMSP
15. IN 129.3C >Al (11.0/l. u / / “MS)

1$ 2+00092
Vch 3 UMSV

11 .’b N 1< ’1. lt S.1 (I2 .0//. ” / / “MS) Pctu 5 U*>V
1+ 2*uLMJ9z 17. dN 1Z4. OC 3A I [12.0/ 4.0 / /
15 24 UUU9Z

“KS) PCN > OHSP
17.5* 1<3.9E >*T [lz.u/<. o /ol. u/z*”n5) Vcti > on5P

lb 2+ L1553z 1/./N I,?4.IC P 3 5 (u” 40 >“ 3.20 bR
17 ?+,2s12 lLI.5N IZ2.9E 5A r llli UBIA

25 20 60 lUO1 $ube 9----
) Pcw 3 OMSF’

J

~ld 241i51z lH.3N ]23. Oi Sb ! (1K C)&In ) PCN e DM5P
‘]9 2412512 ie. ZN IZ3.3E

20 2*11UUZ
S* T {lK UATA PCt. 3 OMSP

17.8N 122. c.E I. > > 7“” lbU5u~u *u--- 1U03
21 2421522 IY. ON ],22.7E

Joe
32

lllo ----
700 1*O 40 *U 50

.

2L ?623512 >: T
?5 6U 50 V99 3“4

l“. UN ]22. OL
1<11) ----

(11.5 /L. u./wl. u/L*mHs) PCN 5 OMSP
*

23 7*.23512 l“. JW ]z1,9i s.. T (13. ”/3.0 ./01.0 /2+?0(s) Peru 3 U*SP
,24 Z4ZJ51Z 13.4W ]21. BL >AT ((<.0 /<.0./s /.?*liMs) Pcri 3 OMSP
,?5 25”3JZZ ls. UN ]ZI. OE Sal (IK UA7A 1 vCN i DMSY

26 25 UY2’JZ lY.lN ]/”.9i 12 bo” 29u *U 2<[, 25 >0 izu 25 *95
27 2512>Lz IY.4N 1z13.7i a; T (lU IJnlh ) PCN 5 OMSP

030< --- -- 5

28 ?512322 14. SN 121. OE SAT (IH UAIA I
29 25id322

Pcri J Lmlsf’
1.J.3N 1/0.9: S,l 1 (IH UAIA )

3U /514522
PCN 5 LINSP

1.j.2N I/1. zt 13 b(lu 140 .)7 511 120 - - - 998
31 252$522 lY. ZN 12 U.9.S s; r (11.5 /z.5-/wl.5/?’$”hs)

*31 ----- -
pCN t. OMSP

5

3Z /5z3J3z IY. yrl lz”.3i S,, I (l<.O/z. u+/s /24”. s) Vcti d Iz”, r

78



P13SIT
kYE UF M.5h
L)IA H4U A& NM*M

TROPICAL STORM WENDY
FIX POSITIONS FORCYCLONE NO, 25

0600Z 24 SEP TO 00002 30 SEP

MAX 0ss ,,AA Ubs Eltls WIN *LI
FJX &CLUY Flh FLT LVL II TNLJ sFC wINO MIN (UOMEI LwL Eve (JR[+Fu-

llhk Pu>] I CAT NAV-HEI LVL UIN WLL dM(. 14FAG VkL 0n6 RNG SLP MG T 11/10 FOnM lATLUN
FIx
NC .

?6u114Z
d6u JlI12
26(J3A6L
26u9L6L
261 ZOOi
2b1.214z
2612141
261555L

19.13N 119.0:
IS MN L2u.5i if;

( 12.0/?.0 /OLI. b/?*tINS)’ PCN 5 OMSp
. (In OAIA ) PC?! 3 OMsP

14. BN 120.9E P t ) .1OIJ 230 4U 130 15
.?o. ON 12u.9F-

3 140 15 997 --- CIHC 25 b
<1 70U 1/u 55 9(!

2“. IN 12u.2i S;T
35 5“ 290 15 V9.3 403 1* 12 CIRC

NUAA-3
30 b

lC(JNF 011
20. eN 12U.3C SAT (IH wITA )
20, bN 120.7E SAT

PCN “ OMSP
(1N OIIIA ) PCN 5 014sP

i!l. UN lZU.~C SAT {Iti.” DAIA 1 Pcr4 3 Onsv

3U
39
6U
61
4d
43

2620uoz
2621uoL
.?6.22UOL
262.320Z
?71JIIUOL
2 “712056L
27 L!255L
2711OUL
?712+9<

2/1236L

2i.2rd
i?l.3N
21. JN
2L. ON

~

21.3N
22.2N
22.80<

23. uN

i2u.5E
12u06E
i213,5L
]20.4C
12u.5E
121.16
lZ1. OE
121. ME
121.8E
]22. UE

Lw - 0////
LUUN - 6////
L“ENi - >1111

PI] Iuu 310 SO 200 33 4 YU 20 992 303 i< 10 -

LsLIK - /////
bar [13.0 /3.0 /uo.5/iVWIKs) PCN 3 DMSP
5AT {14.0 /4.0 /oz. o/z+hnsl PCN 3 OMSP
LML)U - d+922

.?2. ON 140.3E
<2. bN ]<0.3E
.?2.bN ]<0.JE

--- 7
.?2. A)N IZ!J.3E--%

46

-Pall 70U 27o 65 l?II 20 --- 9s4 L96 11 10 Clnc

SAT (IN Iwla ) NOAA-3 ICE)NF u]>

51 22. W

22. LIN
23..?N
23. ZN
d>.3N
25.5N
23. IIN
23. ”N
23. bN
23.3N
23. bN
23.6N
23. IN
23. IN
23, tN
23.6N

121.7E [in Dfiln

{Iii DATA
{Iii L)AIA

Lr! 70U

)

)
)

29o 7> lMu

PCN 5

PCN 3
*C!* 3
25 -

EIMsP

urns+=
OHSF’

5<
53
5*
55
se
57
58
59

122.1.s
12Z.lE
12Z.2E
12Z. lE
12Z,1E
12.?.2L
12Z.2C
lE’2.1 E
12z.3E
L22.2C
122.26
122.3E
1Z2.2E
12.2,2i
122. !X

S.141
SAT

986

Ye7

ClncP
LMOH
LMOH
LIJJH

LHUH
L“UK
L“ht
LuUH
LHUH
LHVM
LMUH
LMUti
L*UX

L“UH
LUUN

LhlJN
P

-

lU

a
24. MN ]25.3t
?4. SN ]2+.4t
24. MN 12b.3E

- [///2
- 6/I/r?
- 7/I/*

- 1U932
- 5///.?
- {///4

- 5///.?
- I////
- <1912
- S0903
- 11//1
- !?1922
- 7///,

- >1//3
12 100

23.*N ~21.bE
24.3N 124..?E
2*. UN ]25.lE
2*. UN ]25. JE -
24.3N- 124.2E
26. UN ]25.3E
23.YN 121. IJf
.?4.4N ~2$.2E
.24.UN 125.3E

.23.9N 121. fjE
?4.UN I?S.3E
24. UN ,25.3E

bu
6.1
6.?
65
6+
65
60
61
66
09
tu 29u =.LI 21n

~3.7N
<3.8N

Z’.. (FN
23. 7N

lz2.3i
1Z2.3C
1<2.5:
IZ2.6E 35 , 90 Y

71 ?72suui 24. (SN 122..?i LMUH - 511/’l
7.? ?1c31JOL 23. YN 1.22,5i L“ON - 5///1

26.3N 12+.,+

7.4 2bUUU0f <4. lN 1.?2 .4. LNVR - 5///2
24.8FA 125.-sE
<*.3N ,2+. <i

2b. L!N 1<5.4E76 2Mu UUUL 2..9N 12z.5E ~~~R - 3///3
75 2800s5< 2+. >N 12Z.ML (13.5/ 3.5 /00.5 /2%KSl

7ti 2M131UOL 24. LN ]Z,?. bE LMUH - >/l/l?
77 2buluuL 2.I.2N 122,7E L“INI - 5///>
70 26”2UOL 211.3N 122,2E LtN)ti - VUUR FIX
79 :;::;jj 26. *N ,.2z’.6i LhUN - 2///<
8U 2..2N 122.3C LrlUU - 3///3

PCN 3 UM>P

Pck J DMSP
25-- --- --

2*.3N
2*. eN
2*.3N
23.9N
2+,3N
24.2W
2*.3N
2*.8N

2J.9N
2Q.8N

- >///3
- <<91*
- >///,

- d137M
- >1//s

- tlt)f.
- VU(JU *1X
- 5>//4
- 0///
- VVoh FIX
- >////

tin LIA 14. )

- >/[//

- 5/11/

2e.3N ]2$.zE
‘2b.2N ]27.7E
2*.3N ]24. /E
24. Lw 125. A

26.2* 127. tt
2+.674 125. JL

td)AA.3 (CUIUF Ul#

PCN 3 DMSP
--- .

1 urn
1(79
llU
111

2’+. tJN
25. UN
25. *N
25.5N

1.zu.7E
]2U.6L
12!). 7<
120.6E

s. T
Sn 7

[11 .5/3.0 / / My
(1* l)nl A

PCN 3
PCN 3
PCN S
VCN 5
PCN 5
PCN
PCN 5
PCN 3
PCN 3
PCN 3

UAISV
OHSP
mm’
OMSP
DMSP
D
v%
ONSP
ONSP
O*SV

(1!( IIAIA )
(In E)N IA )

-%-
2Y13U1L
3UOII UIL

25. *N
-iznii-

i21. tc
12”.1.
121.2:
121. OE
]2i#5F.
12 A,4E

(IU lil A )
111.0/ 1.5 tu0.5/2*Hns1
(11 .5/2.5 /ul.5/i+”ms)
111.5 /z.5-/wl.5/<*”ksl
(In EJaln 1

(In DAIA 1

11+
115
110
11/

Z5:9N
26. UN
25. w4
25. Ew

79
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TYPHOON BESS
FIX POSITIONS FOR CYCLONE NO. 27

0600Z 08 OCI TO 0600Z 14 OCT

MAA +30s
tiA

Ma urns (#3 s *I* P L1
FIX ACCtiY

PUS IT
Fix FLT L“L UINO sFC WINO ❑ IN (UE3MB LVL

NO. lint Pus. ] I
KYk URIEN- S.YE

c.T NAV-MET LVL
VF Msh

OIU VLL bhl; 14NG VEL ERG RNG SLP MGT Tlf TO FOUM TAIIUM tilt. MauAu NMMK

1 [,52z5Bf 10. ON I+Y. OE SAT (11.5/ 1.5 /00. k./2*”ks1 No AA-3
L

ICUNF u1)
L,6i 132i 11. ON 146. (3C 5A T {Iti L)A)A )

3
NoAA-3 (CUNF u>)

1,b2335L Lo, uw 1.3.7E M 1 (T1. u/l. u /
*

/ MI’ls) PCN 5 U*>P
,,62353L 1(}.5 N 1+2. *E

5 “7U131Z 10. UN 1*3.2E S)lr (IM oal& )
b 0710341 11. ON 139. (JE

PCN 5 GMaP
S*T (IR OAIA ) NOAA.3 (CUNF u])

SAT (l Z. O/Z.13 /uO. b/2 5“MS ) N(I AA-3 ICONF u1]

7 u11L16L Lu. (m 136.56 SAT (LH OAIA )
D

Pm 5 Omw
“72i32’ 11. UN 13b.9E SAT [11.5/ 1.5 /lSO.5/Z,iwNS) PCN 5 tiMsP

Y u 72253L 11. *N 136.0[ SAT ( 12.5/2.5 /00.5 /2++fs) NOAA-3 (CUNF 02)
lU U;:; Sb/ 12. cINl;::S: S.1 lid VaTA )

o Lb< Lt. 6N
PCN 5 UM>P

1 1 S.a r ({i.5/1 .5 { 1 liKs)
Id UU6254L 11.9rA 135. YE

PCN 5 UM>P
5nT ([K OAIA )

13 0*13**13L
PCN 3 Uld>r

11.9N 135.3E Y 3 3 150” 140 3“ 7“ 3~ 30 3(J 20 999 .
]4 “b”9’?”L I?. ori ]34. lF. (8 713U ]W3 +5 *O 100

2525 - -- - i
35 7U lUO 1003

1> 11UIU14L i3.1 N 133. OC SIT
Jon llJll ----

(Lti UAt A
i

PCN 6 U1’!>r
10 umJo15/ !2.1.9 133.6i SAT (Iu U&TA ! PCN 6 UM>P
17 “dli’7z i3.2N ~33,,t S*I (1H uA1a I
lM Lle,15tjz

NoAA-3
12.3N 133.+<

ICUNF u?)
S&r [IN DAla ) PCN 5 um5P

19 ,)81535/ 12.6N 133..?i >.7
2U

C1H5DAla PCN 5 UM>W
“ml I.(IL 1<. TN 131.6E F Z 100

21 “62058L J3. ON 13”.Zi P Z 2
3ZU do 1:0 to - - - 1002 307 u n CIHL

70U 320 AU 120 30 - - -
33

YV9 308 lU 9 CINL

22 u82Li6& i3.5N 13u.7i >Al
30

(iH uATA ) PCN 5 Dw>r
2.i “8225t$L 15. QrA 132.3E sti T { ld.5/2.5 /D1.0/2*mhSl
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CHAPTERV - SUMMARY OF FORECAST VERIFICATION DATA
1. ‘ANNUAL FORECAST VERIFICATION

TABLE S-1. JTWC ANNUAL AVERAGE POSITION
FORECAST ERROR FOR-TYPHOONS WHILE WIND
OVER 35 KNOTS

24-HR 48-HR 72-HR—. _

1950-58 170 --- ---
1959 *117 *267 ---
1960 177 354 ---
1961 136 274 ---
1962 144 287 476
1963 127 246 374
1964 133 284 429
196S 151 303 418
1966 136 280 432
1967 125 276 414
1968 10s 229 337
1969 111 237 349
1970 98 181 272
1971 99 203 308
1972 116 245 382
1973 102 193 245
1974 114 218 3s1

*Forecast positions north of 35°N were
not verified.

a. POSITION FORECAST-VERIFICATION

Forecast positions for the warning,
24-, 48-, and 72-hour forecasts are verified
against the best track using two criteria:

(1) Only those forecasts for
tropical cyclones which reach typhoon inten-
sity and the best track winds are 35 kts or
greater are verified; and

(2) All forecasts for which best
track positions exist are ver~fied.

The position verification statistics
for tropical cyclones meeting criteria (1)
above are found in Table S-1. The 24- and
48-hour errors are essentially the same as
the long term mean, however the unusually
large 72-hour error is attributable to
several extremely erratic storms during the
1974 season. The major problem was failure
to correctly forecast recurvature (or non-
recurvature) in these storms, resulting in
anomalously large 72-hour errors. This same
information is depicted graphically in Figure
5-1, with a five year cumulative mean shown
which eliminates short term variations. It

(Average errm-. given in nautical miles)

WAR?lING 21! HOUR 118 ilO!l R
POSIT RT ANGLE # FcsT RT AIZ; LE ~ J rCST RT *)JGLZ
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8 rcs T ST A:NGLE b
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1.
2.

TS
TS
TS
‘m
TD
TY
TS
TS
TY

R

MANDA
ANY
BABE
C$.RLA

U3
31
19
17
31
29
26
36
20
2*
14
13
47
47
32
119
47

33
20
1s
1?

13
19
71
20

195
13G
112

87

117
5U
82
38
33
86
7?
61
w

112
5L
61
2U

9
15
17
16

1

40U
---
---

187
---

193
240

189
___
---

’75
---

15L
180

5
---
---

Ij
---

1s
7

475
---
---

196
---
3U3
371
---

10’3
_ 182

---

965
___
---

368
---
---

3G’I
---
---

571
---

270
---
---

136
---

316
302

1
---
---

7
---

3.
u.
5. 05

DINAt!
EMMA
?REDA
GILDA
HARRIET
JSAN
1 w’
KIM
LUCY
.M?RY
16
NADINE

11
23
lU
16
1$

16
11
10
3?

;;
42
23

5
26
’21

7

73
126
115
114

66
103

86
107
103
1?6
138
2!33
229

(CENTRAL
160
375

6.
7.
8.
9.
10.
11.
12.

71
17

3
7U

9
9

18
2
6

38
1
9

H[8RR1CANC
27

2
9

11
3---

65
187
194
22s

---
34
98

194
13G

---
18

3
L

11

---
75
UI

---
14

1
---

7
---
---

15
---
---

7;
13
13
??

6

---
!422
---
---
?67
---
---

T3’
13.
14,
15.
16.
17.
18.
19.
20.
21,
22.
23.
24.
25.
26.
27.
28.

TS
TS
TY
TD
TS

---
---
24?

---
---
186

---
---

?!4
---

2

19
---

4
9

---

10
q6

13

::
186

84
PAcIrlc

106
275

---
316

CENTEK!
320

---
41

‘TY
TD
TS
TY
TS
N’
TS
TY
TY
TY

17
36
19
14
15
18
19
19
24
18
13
14
22
17
22
16
48
3U

13
23
12
10
12
12
lU
12

Q

31
6

215
---

261
137
---

616
275
140

85
115
250

97

233
---
---

350
---

11
---
---

5
---
---

20
ROSE
E?dIRLEY
TRIX
VIRGINIA
wZNDY
AGNES
BESS
CARMEN
DELLA

---
31s
265
---

6U0
310
231
lq 9
172
373
158
181

13
’30

198
116
llU
169
136
100

81
103
127

94

105
75
38

145
10U

73
U2
Qo
89
7s
30

103
48
62

146
5s

5
15
2q
?4
20
?1
25
29

1
11
20
20
16
17
21
25

9
23

1
Ilo

2
10

1
11
16
12
10
16
18

2

---
S26
410
2u3
71+9
714
250

---
U52
2U9

85
186
U77

u
12

8
712

9
9

11
12
16

9
37
24

29.
30.
31.
32.
33.
34.
35.
36.

TY
TY
TS
Iv

E
TS
TS

7
lU

---
lU

ELAINE
FAYE
GLORIA
HESTER
IRMA
JUDY
KIT

1s2
---

197
13
27

5
44

5
14

92
160

!48
90

1Q6
71

69
166

---
275220 18

---
30

---

5

---
217

---
168

---
U59

---
318

---
26---

12q

---
2D6

---
196

---
5128

ALL FORECASTS 23 15 627 120 78 U83 226 167 271
*TYPHOONS 19 13

348 2Q5
364

172
3.111 75 3’24 218 150 222 3s1 243 151

*Includes only forecasts on cyclones that became typhoons and only when verifying best track wind was 35 kt
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can be-seen from the five year mean that
position forecast errors have asymptotically
approached the 1OO-2OO-3OO nm plateaus for
the forecast Intervals. Error statistics
for individual cases are listed in detail
in sections 3 and 4 below for various
categories of storms, and are summarized in
Table 5-2.

M addition to the methods described
above for verifying absolu:e error distance
(vector error), a computation of closest
distance to the best track (right angle
error) is also calculated. Right angle
error, graphically depicted in Figure 5-2,
is a measure of ability to forecast the path
of motion without regard to speed.

b. INTENSITY FORECAST VERIFICATION

Intensity verification statistics
for tropical cyclones meeting criteria (1)
above are found in Table S-3. Increased
understanding of relationships between
minimum sea level pressure and surface winds
and improvements in estimating surface wind
from measured flight Ievel wind have
resulted in a simificantly lower error for
the initial (war~ing position) error for
1974. The more accurate initial intensity,
combined with careful application of the
Dvorak model and known intensity trends,
resulted in significantly reduced intensity
errors at all forecast intervals for the
past season.

TABLE 5-3. JTWC ANNUAL AVERAGE INTENSITY
FORECAST ERROR FOR TYPHOONS WHILE WIND
OVER 35 KNOTS

WARNING
POSITION 24-HR 48-HR 72-HR

1971 7.1 -333 mm
1972 13.5 19.7 23.8
1973 ::: 16.0 20.4 28.4
1974 4.4 11.0 15.4 19.5
AVG 7.0 14.0 19.2 23.4

2. COMPARISON OFOBJECTIVE TECHN19UES

a. GENERAL

Objective techniques have been
verified annually since 1967, however year-
to-year modifications and improvements
prevent any long term comparisons of the
various techniques. The dynamic objective
forecast techniques all employ the steering
concept of a point vortex in a smoothed

large-scale flow field. The analog tech-
nique provides two movement forecasts, one
for those analog storms which recurved and
another for non-recurvers as well as an
intensity forecast for each. An intensity
forecast scheme based on statistical regres-
sion equations was evaluated during 1974,
and will be used operationally in 1975.

b. IIMCUSSIONOFOBJECHVETECFWQUES:

(1) EXTRAPOLATION- Past12-hour
movementderivedfromcurrentwarningpositionand
12-hourold preliminarybesttrackpositionis
linearlyextrapolatedto 24 and 48 hours.

(2) M3HATT700/500. Steeringprogram
whichadvectsa pointvortexon a pre-selected
analysisor prognosticSR (spacemean)fieldat the
designatedupperlevelsin six-hourtimesteps
through72 hours. UtilizingthepreviouslZ-hour
historyposition,MMNIT canputesthe 12-hourfore-
casterrorand appliesa biascorrectionto the
forecastposition.

(3) TYM3D12/24- Steeringprogramwhich
advectsa pointvortexusingFNWC?40nterey’sglobal
bandupper-airprognosticfieldsout to 72 hours.
Forecastsareprovidedforno history,12-hourhis-
toryand 24-hourhistory. Biascorrectionsare
appliedbasedon 12-hourand 24-hourforecasterrors
deteznd.nedfromthe historypositions.

(4) TYF03N- 73 - Analogprogramwhich
scanshistorytapesfor stormssimilar(withina
specifiedacceptanceenvelope)to the stormin
question. The historytapesare dividedintostorms
whicArecurvedand thosewhichmovedgenerally
towardsthewest. TWo 72 Inrrforecastsare thus
provided,and,basedon many otherconsiderateions,
theappropriateone chosen. The TYF03N73 program
alsoprovidesanalogintensitiesout to 72 hours.

(S) FCSTIM - Intensityforecastprogram
whichutilizesstatisticalregressionequationsto
provideforecastsout to 72 hours.

c. TESTINGAND RESULTS:

It is of someinterestto comparetheper-
formanceof theobjectivetechniquesto eachotherand
to theofficialforecastas well. This informationis
listedin Table5-4 for typhoonsonlyand in Table5-5
forall forecasts.Caremustbe exercisedin inter-
pretingthe resultsfor theTYFSandTYFR (TYF03N-73
forstraightand recurredatatapes),sincebothout-
~ts wereconsideredfor eachforecast.Becauseof
proceduralchangesin thenunericalmdel thatTYMOD
andMJHAITemploy,thesetechniquescontinueto
exhibitpoorperformancein themean at eachforecast
interval.Researchis currentlyplannedto developa
new steeringtechniquedesignedto eliminatethese
problems.
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TABLE 5-4. 1974 OBJECTIVE TECHNIQUES FOR TYPHOONS ONLY (see criterion a)

‘24-HOUR
Jn{r rrw ~ I’Y?a— —

~,.$ TTFR !11-,1 $s150— . .—

,Inic 324 114
114 c

Yriw 30s 116 3,)s I:s !:.):!3+:?. ,“- ,.,x: ..

12.3 - 123 0
Jr ?::rii,::.~~:s

C.AS2S ,+,:, $,

ml? i8!J 120 1;9 lx> 189 1s0
189 69 182 56 189 0 y_f&~~

TI’?4

r’?:oz

181 120 ,,. 1X! 1x .182 1s1 204 :zcitiN1q K

204

rJI:::~::~}

84 201 75 Zo.r 22 20J 0 ERROR .,, ,.,

nwl 283 112 268 1?1 177 186 168 205 283 12.1
124 12 1?2 2 128 s. 125 -~.? 124 11

lYFR 288 118 ??5 124 181 189 1?? 207
1:$ 26 144 20 145 -45 145

>*t70 242 119 ~j” 125 164 191 1s7 211 ~~~ 127 ; ~g
1s0

14.5 23:
32 137 22 149 -4? 14A -(5?

1so
148 j; 152 6 150 (1

M 150 233 120 ?22 127 161 189 154 211 217 128 ?21 146 ?~,
149 29 146

15?, 233 14q
19 147 -43 142 -69 1.18 19 149 ; 147 -$ 149 0

48-HOUR
JTh’c =— ~ TY24 ~— = MH7 O ~

JTlfC 222 21s
218 0

XTRP 222 217 231 228
226 9 ~~a o

m

JT\VC OFFICIAL JTWC SU8JECTI\lE FORECAST

TY12 135 214
TY12 - TYW3D ?ilTH 12. HR HISTORY

133 229 147 407 TY24 TYMOD WITH 24. HR lrIsToRy
412 .197 394 165 407 0. TYF5 - TYFOON (WEIGHTED CLIMOj STRAIGHT

T5’24 127 217
TYFR - TYFOOR (lVEIGHTED CLIMO) RECURVE

129 229 158 387
409 192

141 405
405 176 408 21 405 0

TYFS 217 217 215 228 142 401 134 402 233 .?25
213 -4 214 -14 231 -271 223 -179 223 0

TYFR 21s 220 .213 230 14s 410 137 410 226 221 233 292283 63 287 56 299 -111 300 -110 286 6S 292 0

hiH70 176 221 175 234 128 40S 121 421 183 224
516 95 313 79

183 297 191 s17
315 -89 316 -10S 316 93 319 22 317 0

,!H50 166 22s 166 237
382 1S7

124 403 118 420
382 146 388 -15

174 225 177 298 181 319 181 384
386 -32. 380 1SS 388 90 384 65 384 0

J’rlc

JTWC 151 351
331 0

TY12 93 551
588 237

Ti’24 88 365
612 247

TY FS 146 348
z71 -77

TYFR 144 350
442 91

NH70 121 3s2
S2S 173

NH50 113 360
747 38?

105 615
61S 0

97 S92
600 ‘1

103 6?1
325 -296

101 628
500 -128

91 63.9
580 -58

88 639
744 10s

102 613
613 0

98 620
314 -306

96 624
507 -11?

86 640
390 -50

84 645
751 106

72-HOUR
Ty;:s TY?R ,!,,,~ ~

173 296
2Y6 0 .

169 294 170 493
495 201 493 0

134 316 134 49? 159 5T.,
577 261 579 88 5:6 0

127 308 127 4?0 ljO S,!)9 130 749
7S0 442 “75? 28? 749 ;80 749 0

—
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TABLE 5-5. 1974 OBJECTIVE TECHNIQUES FOR ALL FORECASTS (see criterion b)

J3WC 172 348
348 0

N12 99 3s0 129 646
S9S 246 646 0

IY24 94 %2 120 626 125
616 253

639
629 3 639 0

‘IYFS 156 351 123 648
288 -6d

118 646 319
330 -318 321 -326 ;R o

TTF3+ 1S3 352 123 660 117 652 194 316 197
441 89 Sos -134 511 -141 497 182 497

.W70 130 3S3 113 670 107 669 137 33? 1S8
S79 226 618 -s5 626 -43 , 622 29o 606

Mso 122 3b1 109 672 104 674 150 n; 151
737 376 700 28 704 30 732 730

497
0

496 163
110 620

478 1s3
252 731

620
0

616 1S3 731
11s 731 0
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.- --
-. -.
. . -.

-- --

2>3 0 ---- -.-.- ---- ----- --
30 15. (N 1+6.6E
30 15. zti l*t,. lE
40 15. <N 1.6.2E
*O 15.6J! 1*6.2E

3U
3U
4(J
“5

O lS.eN 142.2f. 45
0 A+.ntd i43. b; +5
0 14.hN 1*+.3k E.u
5 15.Rw 14+.lL 65

230 -10
162.-15
1(L9 -10
i79 -10

d
19
27
13

---- -----
---- ---.-
14.5N 140.9E
lb.lN 14 L3.7f

--.- ---.- . .
--, - ----- --
14.6h 137.6E 85
16. uN 137. *E MS

i9.6N 137.2E 95
23.3N 137.1 E lUO
23.7N 136.8E 1U5
27.5N 137.5E 105

-- --
-. --

716 s
653 0

537 15
3)31 20
351 20
173 20

75
80

>5 L6.2h 146. UE
60 16, LitI 145.5E
fO 17.sN 145.1 E
/5 19.3N 144.3E

55
4U
es
65

75
bu
90
95

95
95
95
95

as
Llo
80
80

o 17. ?N 143.9L 75
0 IE3. RN 163.2E UO

-S 19.2t4 142.7E 85
-10 ZO. QN 142. OE 85

159 -!)
120 -s
1 SE -5
Ill -10

iU.4N 1+0.8E
20.7N 140.4E
21.1 N 139.9E
24. W i39.4E

es
90
95
95

ao iq. at+ 1*3.5E
US 20. (N 142.4E
YO ZI. bN 142. oE
‘/5 22.@ 1*0.9E

95 23.7N 1*1. IE
YS ,?5.2N 140.2E
90 25.9N l+l.l E
US 27.3N 1+0.13E

UO Z8.4N 1+0.2E
00 ?9.3!4 139.6E

H5 30.1 N 138.6E
65 30.7N 137. JE

55 30.gN 1.E6.8E
90 31. LIN 135.6E
‘+0 30.9N 134. LIE
t15 31 .oN 133.9E

11
6

13
34

-5 d3. dw lW3.3b 95
-5 24.17N 13e.6E 100

0 Z5.3N 13n.6E 110
0 25.w 137.2L 115

52 0 26.2N i37.2E 105
153 S 26.5N 134.6E 105
1+8 20 213.3h 135. OE I1O
205 30 29.2N i33.4E 115

28.9k 134. AE 95
28.8N 131. <E Iuo
30.UN 130.VE 95
33.ON 130. sE 55

29011(3UZ z3.7h ,.1.,?~
290 b”lJl <5. ON 141..fE

291dJol d6.lh 1,1.zE
2Y]oUUZ 27.3N 140. tE

3Ull”U0L dE1.6h 160.lE
3LNJoOUZ Z9.3N 139.?.E
301d UUL <’Z.9h 13U.9E
3U1OI2U1 30. +tJ 137.6E

31 OUU(J[ WJ. MN ij6.OE
31 OLWOL 30..Yh J35. ?E

311; O(2L 30. YN 134.1[
311WOZ J1.2h 13+.13.E

CI1OI1IIU6 J1. t!h 133.6E
UIOOUU4 .52.5P. 133. >E
ilildJLIL 3+.lIN 13 J.13E
OIIUOU< 3b. ON 132.*E

O.?OUUOL >1.7h 13t.iIE

5 . 0 2B.1719 l~O. Ot. 110 ,24 30
55 0 30.2w 13!3.4E 105 78 .?5

13 5 30.5N 146.9E 90 124 5
5 10 32.2*’ 14(3.5E t75 1S3 O

32.2N 137.8E
3S.3N 137.2E
35.4N 141.9E
3?.2h 1+6.6E

37.07! 137. rE 35
---- ----- --
---- ----- --
---- ----- --

31n -50
-- .-
-- --
-- . .

5
0

-5
-5

33.9N l&o.lE
34. ?u i37.3E
33.*M 13b.2E
.63.Qw 133.2E

70
65
65
50

256 -15
218 ’25
189-25
166-35

3V.5N J+4.3E
4i7.6h 13&OE
38.9N 133.9E
3E).9N 130. aE

45
35
35
30

--, - ---.- --
-a.- --.+- --

---- ----- -.

---- ----- --

.- .-
-- .-
.- .-.- --

33.3N 133. OE
32.7u 131.2E

31.(.N 130.9C
31.IW 130.+IZ

50
+5

60
55

95-35

116.-35
178
270 :

38.ON 131.6E
--- -----
---- -----
---- -----

8(3
75

9U
90

30
.-
-.
--

---- ----- -.
-Q. - ------ --
---- ----- -.
---- ----- --

.- --
-. .-
-. -.
-- --

U5 3] . 7N 133.SE
60 3?.3N 133.2E
60 34. oN i33.1 E
>0 36.3N 132.3E

*5 38. IN 132.5E

85 35.4N 132.3L
---- -----
---- -----
---- ---, -

45
. .
-.
.-

13e 0
-. --
-. --
. . --

u
5

-5
0

---- ----
--, . -----
--, - ---o-

--, - ---.-

. . ---- ---.- --
---- ----- --
---- --- .-, --
---- ----- --

-- .-
. . --
-. --
. . --

55
50

.-

.-
24 0 ---- ----- -- -- -- ---- ----- ---- ----- .-

1 YPHOONS WILE MIW LIVER W3KTS

AvE. ktik F(3MEC4S, eMRUN
MAF4NING 2+-HR 4b.HR 72.Iw

15NM 16UNW 320?44 3A7NM
bVt..JIGt Ulbhl A1.ljLt LRKOU 12NM 106NM 215NM ??3NH
bUEhlKit @AbhiiucL OF “IN” EK” OU 4K1> ljKIS .2uI(Ts 17KTs
#Vt”AIX UIRS UF dlNL7 LMHUU ‘1K75 -4KTS -7KIS IKTS
hUP!>tH Ut tOMLCb S15 27 27 19 11

ALL FORECASTS
MWiNING 2*.iEIE +e+R 72+4u

i71w 160NN 320h14 3A7MM
13NH ]WNM 215hH 233NN

3KTS 13K1S dOKTS 1TKT5
.-OKTS ‘*KTS ‘711Ts lKTS
.31 d7 19 11

7vPli00N SHIRLEY

00UVL o* 52P To Ooooz 09 SEP

72 UUW FURiLASTw s I lRaLK W4RN1N(Z 26 HOUN FIJRt.CAS7 48 INJLIP FORfCAS 1
ERRoRS

13SI WINU

2: -:
28 -10

29 -5

16 -10
29 -5
16 5
lb 5

12 0
11 0

80
00

5 -Iu
16 -10
8 -5
Ov

IN’ISIT wINO
2S. nU 132.7E .3U
Z7. ?W 133.6E 30
27.4?d 133.6E .60

27.7N 132. LFL 50

Z7.7N 131.6k 5U
Z13.7W 132. iX 6U
d7. #.N 131. OL 65
t6. IIAl 130. O& 5.5

Z6. hN 129.9k 65
LE. *+1 LZW.5E 10
29.3U 12 fl.2c 70
29. H?J 129.8L 60

J1.l N 129.7L ‘3S
31. RN 128.76. 55
31 .7N 129. Et. 55
31. aN 129.5t 55

ERHCWS

DS1 ●IND
87 -2a

Ibl -?0
166-25

150 -5

107 .-10
la5 -5
133 0
147 -5

151.-10
53 -5
●4 -5

120 -10

113 -lo
75 -10

1:: ;:

ENRORS
0s1 bl+iu

-- -.

t. RRORs
POS1 I W,NO

---- ----- --
PoSIT wIND

---- ----- . .
---- ----- -.
---- ----- . .

30.2N 134.4E 50

30. bN 133.5E 50
31.7N 134.4t 55
31.2* 134.5E S5

.?6. SN 1.E2.5E 60

CS7
.-
--
. .

$38

●V7
4 UR
713

3r2

M)hc
-.
--
--

-z5

-- -. ---- --.o-

-- -. .-*- -.-*-

366 -20 32.9N 137.zE

332 -?S 33.6N 136.76
401J -20 36.2N 13?.L!E
387 -20 35.5N 1*3. ME
26’d -10 31. ISN 13~.5F.

23* -10 ---- -----

1<< -lo ---- -----
1<9 -5 ---- -----
156 5 ---- -----

-- -. ---- -----
-- -- --, - -----
-- -- ---- -----
-- -. ---- -----

-- -- --, . -----
-. .- ---- -----
.- -- -.. . -----
-- -- -.. . -----

--
.-
+5

-2Q
-.4
-2~

5

?9.ON 132.5E 55

31.lN 131. *E 55
3z.2h 132.7E 55
32.7N 135.3E S0

-.
--. .
-.

-.
--

--
-.
. .

--
. .
.-
. .
-.

---- ----- --
---- ---o- --

---- ----- --

---- ----- --

---- ----- --

---- ----- --

---- ----- --

. ..- ----- --

fiF.L FORECASTS

--
--
--
.-

---- ----- ------ ----- --
---- ----- --
---- ----- --

-. . .
-- .-
-. --
. . --

-.
--
-.
--

-.
. .
--. .

--
. .
--

I YPWJONS .HILE wIND uW14 15K1s

WARNING .26-Hfl +&-tiH 72-FIR
6Vt ‘“tit kONLCAbl kii17UH

W*NING i*-HR *@-HH
1+Pw4 1 lbhM 265r.M c.21NM

7z-h*
14NM 1 L6kM 2b5W 521MII

bVt .’. bk UIbHT Ah”Lk LI(MIJ” 1 lf6?4 i $NP 137id4 3GONM 1ON*

aVL..Uk_ M&uN1 lUCt W WINU ENkOW 4KIS
(5NH 13?t.M 350#H

lUKTS l+KIS 18K1S 4Kls iIJKTS 14117S 18KTs
#Vk M,.Uk BIAS Uk “iND k“MU14 ‘ZKi> -UKIS -13. Ts -16K’7s ‘2KTS ‘UKTS
hUM&><N Uk FOHLC.. SI> 18 lb 9

-13KTs -lsIKTS
5 in 1* 9 5
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1 YPHLVINBts
ObUuL U* uC1 ill obuud 1+ LLT

Puslr .
OYOOU!JL lb.lh 1z9.3E

OYIL1. UL Ib. lm 1/8.3[
091*34UL lb. lh 1Z7. JE

65 1s3 10
70 ,Un 5

70 /z 5
70 61 5
70 1+1
75 130 1:

95 1)6 &u

95 1s? 45
90 130 45
90 18!! 65

40 2SM 15
. . -- --
-- -- --
-- -- --

---- --

-- -- --
-- -- --
-- -- --

-- -- .-

19. OK
18. uh

11). (L
Ii?. at.

05
90

90
5’0
90
W

b5
-.
.-
--

--
--
--
--

--
--
-.
--

. .

lUIJ” UUL lb. em 120..+F
lLIVOUtJl 16.9?. I?5.+
]ul<oof 17.]?. 1*+.*E
lU1.,UUZ’17.&h IZ3,2E

16. f,h 1.46. JL 6U
16. IN li5. uE ho
17. iN l?4. eE 05
1,. IN 123. lE 70

0
26
11
19

u
-5

0
5

10
10
10

u

u

5
‘a
5

0

:;
10

5

17. %w 121.5L
11.5W 120. OL
18. (is, 121.5L
19. ().1 119. nt.

19.?* l] M.7L
19. %.r he. ak
i9.7h$ 1]5.7L ,
19. *N 115.2L

60
>5

36
36
87
45

25
72
49
24

MS

131
214

87

L12
--

]H. >t. 117.2F
18. bN 116.6f
19.2N llu. $~
?O.3N 117.3C

19.9&
19. lh
20.6).
22. IN

112. YL
113. Uk
Ilh. si
ll!J.l F.Ou

11OUI)ULi7.7ti122.1E
llOrIOOl16.OFi1212.’4F
II1<OUZ lEI.3N1211.UE
111,UU1 18.5A llY.?F

17. (N I<Z. UE ?3

18.2N liO. bE oh
ls. >N 119. bf 8>
lP. @ 119.2E o>

.22.9N
----
----
--, -

114.*E.
.--+-
.....
-.-+-

6

21
6(6 *u

.- --

.- --
-- --

vu

2b
6

85
9U

ldO”uuL lB.9h ]ILI. *E 05

Idoouui 19.lh ]lr.e~ 02
121 ZUUL 19. ?N 116. *E y5
121-UUL 19. II! llS.2E 00

130UUUL 19.in 113. MF 35
13nhUU/ 19. lN II,?. *E 50
131/!301 19,1Fl II LI. ICZ *5
131600/ 19. OA lUY. UE 25

l+ OUUUL 19,1tv 108. *E d>

lL1. tiN 1113.2E bb

19.2N 117.3E fU
19.3N llb.9E 7U
19.3N II+. (JE ob

<O.. *1 I]*,&k
<0.7N 114. ok
dO.5N 11+.3L
i9. UN 107.7L

19.7N 100. OL

---- -----
---- -----
---- -----

9U

90
7U
5U

22. *N 11 O.%F
---- -----
---- -.-, -
---- --.,-

3>
60
?5
25

15
--
--
.-

----
----
--o-

----

-----
---.-
-----
--..-

-- --
----
-- --
-- --

*O ---- ---+-
---- -----
---- -----
---- -----

----
----
----
----

-.-.-
-----
--..-
.--.-

.- --

.- --
-- --
-- .-

--
.-
-. --

. .------- .- -- -- ---- ---.- ---- ..-.- -- .-

(1 Ph130NS WHILE MINU OVER ?5KTS
WAKNIN6 Z*-HII 4&-MK 72-MM

23NM 82NP 131NM 1 LIONFI
bVEmnbt HILXII AhGLt LUNOK 9NH .iONM 71NM bbNM
bVEnAtit uA6NIIuct (IF wINU E14.Llti 4KI> 17KTS 18KIS 29KTs

ALL F(31SLCASTS

w~*hlNG 2+-HR *e-win 7?-HR
24NM 81NH 149NM 243rJp

9NH %?NH 13SNM HSNP
bKTS 17K75 2]”75 35KIS
3KTs 13K1S ,i]I(7s 35hl S

.20 lb 12 M

AVE”-tit FOUEC&>T tMRUN

4VE.lSbt BIAS V} WIND t-rfRuU .?KTs 12KTS IuKIS 29KT>
Num”ttl ut tOHt. LAs15 In 1* 10 6

TYPHOON CAIFNf-N

12LIOL1. 13CTTO 121J13i lv ULT

24 HOUU FoNt.CAST 48 HIJ1O FoHFCAS 1 7Z PUUH FUULLA>T
Lflmc Rs EWUORS t.alio”$

OST b lND POSIT wINO U5f tilhO POSI I UINO US7 WIN(3

tif.~r lI?ACfi 19ARNING
ERRuRS

POsl r .Ibl) POSI r MINU !3S1 wINU

30 12.2N lt9,7E .lu

P051T !lItAu

L3. oN 12b.6L +5
12. UN 126. ALL 45

12. IXI 130. IF
11.9N 129./t

12. IN 12 EI. UE
12.8N 126. ME
1307N 125.oE
14. AN 1?4.6E

15.2N 123. bE
15.9h 122. rE
le.6N 121.5E
17.2N 119.9E

17.9N 1111. !JE
18.4N lI?.6E
18. YN llb. bE
19.5h 115,9E

19.9N 115. *E
?O.2h 115. uE
20.6N 1]4. tlE
ZO.7h 11*.3E

<1. ON 113. bE
21.3* 1]2. UE
21.7N 112. UE

26 0
42 -lo

:: .:

19 -5
13 -lo

17 :
19
17 5

0 5

25 10
13 5

Elo
8U

s
8:

60
6 10

19 10
24 10

34 0

76 -10 ---- ----- --
160 ’15 ---- ----- --

-- -- ---- ----- -- .- --
-- -- ---- . . . .. -- -. --40 12.3N 12806E 30

45 11. tiN 128. lE 45
>0 12.3N ld7.6E 4>
35 13. IIN 125.4E 50
bO 14. @i 124.5E 5U

179--15 13. *N 121.6E 45
184 ‘IO 1*.2N 12103E 50

0 16.3N 117.2E 60
0 17.7N 11603E 65

,,?3-lU
33e -lo
159 -5
110 (3

14.5N II I!.*E
15.2N lIH.lE
16.8N 113. ME
18.3?. 113.1 L

12.4N 124.7L >0
13.3w 124.4L 00
15.3N l?I.2L 60
16.5N 120.3t. 50

lSIJUOOZ
150000/
151200<
151”UUZ

MO
46

1?:
77
36

172
131
112
104

83
●6
69
. .

-.
-.

19.3w llh. uE
17.7h I0902E
19.3N ]Io. st.
---- -----

16u.JIAOd
lbObUOL
161<u OZ
lblaou L

65 15..N 123.LiE e5
/0 15.6N 122.8E 70
bO if... N 121.7E 65
50 17./N 119.9E 5S

la. nu 120. OL 55
16.*N i18.7k 05
18. -4N 117. E3L
,8.** ,*5.8t. ;:

20.5N 112.4L 85
20.6N 112.7L 85
20.4N 112.8E S0
c?i. bu 112.6E bO

0 19.2N 115.6E 75
5 17.7N 114.3E E5
0 19.lN 114.1E S5
10 l~.LFN112.1E 65

15 ---- ----- --
15 2?.lN 10LI.9E 25
5 21.6N 109.2E 50
10 ------- ---- -

5 ---- ----- --
!?s ---- ----- --
30 ---- ----- --
.- .-. . ----- -.

-- ---- ----- ---
-- ----- ---, . --
-- ---- ----- . .

lb
20
3U
--

--
--
-.
--

.-

.-
--
-.

.-

.-
--

170u00t
170.X30L
171<130Z
17]”!30Z

>5 1F3.2N 118.2E .ss
60 18. c.N 1L7.3E bb
bS iP. uN 116.5E c,5
b5 19.QN 115.uE 65

. . --
22Z -30

--m------
---------
-------.-
-------..

.-
-.
-.
-.

-.
.-
--
. .

150 >
. . --

lUOUOOI
180.001
lUILUOL
lElldullL

70 19.8N 115.3E 70
70-20. ]N 115.lE ?5

15 20..N li4.7E 75
IO ZO. LIN 114.3E 8U

Z2. IN 112.7E 70
21.7N 113.5t 80

22. ON 113.2E 75
---- ..--. . --

-. .-
-- .-
-- .-
-. -.

---- -. -,.
---- -.-+-
--m- -----

---- -----

--
--
.-
--

. .
-.
-.
-.

19 UU*OL
I*ubuol
191 ZUOL

65 21.3N 113.7E 75
>5 21.6N 113. lE 65
4S 22.2h 112.3E 45

---- ----- --
---- ----- --
---- ----- --

-- .-
-- --
-- -.

--.- -.-$.

---- -- .,.

---- -----

--
--
.-

-.
-.
-.

TYPHOONS WHILE uINO oVEH ?5K7S
UA74NlhG 2*-HR 48-HR 72-H14

FORECAST t*R@i lSNM 1u3NH i72hM ?49NM
hlGHl AhGLk MUON ]lNM +ONN 115NM 1R6NFI
MAGNITUCE OF wINU ERnOR 5K1S 10KTS llKIS 166TS
Lil AS OF UINO EHRuR 2K1S 4KTS -lP. Ts 7KTS

ALL FOIEECASIS

uAhNING L*-HN +e” HM 7?-I.M
18 FAN 1L!3NN 172RM 2*91AN
12NM ●ONN li5hpI lnbtLv

4KTS 113KTS llKTS lhK7S
lKTS 4K1S ‘1M75 7KTS

Z1 17 10 7FdJN6t H (lb “FORE C4S7S” 20 j7 10 7
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48 HOUR FotitcbS 1W%l lR4Ch 9’iSnE41NG r?+ WMJN Fuukt.t, >l
ERWM>

IJsi WIW Pnhll
GwJws kliulJR5

W,wu “ST krm) P(ISI 1 UINU UST wINU
‘E9HORS

PUS IT W,hU ($+1 wINIJPU>l T .1(”U WSI t uIN”

21 OUOOZ 12.8N 129. ?E 35 12. Y?A I?9. JL .iu
21nbuuZ 13.6k 12d. UE *O 13.4N 1Z7.7E 40
?l1.00L 14.5h 126. UE *5 11).o 1z7,2E 5U
211.3uOZ ;5.4N 125, LIE >0 15.5N 1Z5.9E 55

e -5 14.7N 124. *L .5 1 (36 -In ---- ----- -- -- --
21 0 16. O+J 123. OL 65 1.29 5 19.1 W 120. *F 50 63 -20

24 5 18. nU 12A.7t 65 34 5 ?U. w. 12/+.]~
8 5 19.3N 124.lL 7V 43

60 lYII -IU
3 24.4h 124.7E 75 ..29 5

---------- -----
22. % 119. uE 65 275 -10
26.6h ice. dE >0 50? -2s
29. Ot. 12$1. tE b5 933 -15

2,?ou OOI .16.3N 1z5.2E >5 16.4N 125.lE 55
2r?u6uOi 17.3k 124. NE 00 17. IN 124. LIE 60
2212002 18,3?4 124.2E bO l@.3N 124.5E 6>
2210002 19. ON 123. *E b5 19.3N 123. uE 65

0 20.7N 124.2E 75 1J2 5 24.7ti A20.5E

1: 0 20. aN 120. Elk

O 27. OM 133.6E :: 1~~~ -~~

/5 206 5 ZS. LIM L?9. OE 65 6’Y* -1(I
5 Z2.4N 126.5L 75 373 3 26. ?N 133. iE 55 %b -20

;; O Z3,7N 120.5E {U 464
----
----

-----
---,-

--
-.

--
--
--
--
.-

3UR

<t-i
--
--
.-

--
--
--
.-

.-
--
--
--

--

-..
--
--
--
.-
25

;5
--
--
-.

--
-.
-.
--

.-
--
--
.-

-.

230uoOZ
2300uOL
231/00/
231000f

19.4h
L9.3N
19. ON
18,57!

122, JE

121. X
120.9E
120.3E

70
70
ro
70

19.3N
19. @
19. jN
lP.7N

122. >E 7U
121,5E ?5
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ANNEX A

SUMMARY OF TROPICAL CYCLONES
IN THE CENTRAL NORTH PACIFIC

1. GENERAL RESUME

Fleet Weather Central, Pearl Harbor,
issued warnings on three tropical cyclones in

1974 for the Central Pacific as shown in
Table A-1. Warnings were coordinated with
the Central Pacific Hurricane Center,
Honolulu, and the Eastern Pacific Hurricane
Center, San Francisco. in accordance with
the National Hurricane Operations Plan,

TABLE A-1. CI)}~pARISONOF CENT~L pACIFIC
ANNUAL WARNING AND CLIMATOLOGY DATA

1970 1971 1972 1973 1974—— —— .

TOTAL NUMBER
OF WARNINGS 27 19 76 : 43 32

CALENDAR DAYS
OF WARNINGS 8 8 21 13 9

TROPICAL
DEPRESSIONS 1 1 0 1 1

TROPICAL
STORMS 1“ 1 3 0 1

HURRICANES 1 1 1 1 1

TOTAL 3 3 4 2 3

2. CENTRAL PACIFIC’S HURRICANE SEASON 1

The 1974 Hurricane Season in the Central
Pacific followed a pattern similar-to that
of recent years-short but active. Between
the 9th and 30th of August, 3 troDical
cyclones posed a possible threat to the
Hawaiian Islands,

The first of these, Tropical Depression
ffll, after formation near 12N 133W, drifted
westward as a weak tropical depression,
never reaching storm strength during its
life, passed 140W on the 8th and died a few
days later.

TropicaI Storm Olive formed in the
Intertropical Convergence Zone on the 21st
neay 10N 147W, 10 days after the end of
Tro-picalDepression t’11,and barely attained
storm strength as she moved west-northwest-
ward ending her short life 240 miles soutl)-
east of Johnston Island.

Hurricane Ione deveIoped off Central
America and travelled westward crossing 140w
on the 23rd as a hurricane at 13N reaching
maximum winds of 95 kts shortly after
turning sharply northward on the 25th. She
slowly curved northeastward and appeared to
be heading for a quick ending over the
colder Eastern pacific waters but instead
slowly turned northwestward as.the high
pressure ridge north of her strengthened.
Ione weakened to tropical storm intensity

and reached her highest latitude of 19.5N on
the 27th before swinging southwestward and
further weakening to a tropical depression
before ending her career on the 30th, 170
miles southsoutheast of South Point, Hawaii.

1 Extracted from report submitted by Meteor
ologist-in-Charge, NWS Forecast Office
Honolulu, Hawaii.

FIGURE A-1. ffukhicane lone [tight] and
Taop.icalS.totmOlive, 24 Augu~Z 1974,

l~27z.
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u ANNEX B
BAY OF BEN6AL TROPICAL CYCLONE

TROPICAL CYCLONE TRACK 1

I

.} -1 +

T’”’ -*.
i
I

f$l;:-j-;: T ‘ON.=,
.+. . .> iEi3mD
. i,..,,,,,’-- +ut6HRSSST lRACKP0SITS 4

FIGURE B-1.

FIGIJREB-2. VMSP .imagektj o~ Thopkcal?

cyclone 30-74,
FIGURE B-3.

24 Novembe~ 1974, 05152
VMSP imagcktjo{ Taop.ica~

Cgc.Lone30-74. Zg Nouembek 1974, 0Z30Z

1
Tropical cyclones in the Bay of Bengal are numbered consecutively from the beginning of
the calendar year and are included with those developing in the South Pacific and Indian
Oceans.
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APPENDIX

ABBREVIATIONS, ACRONYMS AND DEFINITIONS

Abbreviations, acronyms and definitions which
follow apply for the purpose of this report.

1. ABBREVIATIONS AND ACRONYMS

ACGW Aircraft Control and Warning

AIRREP Aircraft Weather Reports
(Commercial and Military)

AJTWC Alternate Joint Typhoon
Warning Center

APT Automatic Picture Trans-
mission

AWN Automatic Weather Network

AWS Air Weather Service

CINCPAC Commander in Chief Pacific

CINCPACAF Commander in Chief Pacific
Air Force

CINCPACFLT Commander in Chief U.S.
Pacific Fleet

CINCUSARPAC Commander in Chief U.S.
Army Pacific

DMSP Defense Meteorological
Satelliteprogram

ENVPREDRSCHFAC Environmental Prediction
Research Facility

FLEWEACEN/JTWC Fleet Weather Central/
Joint Typhoon Warning Center

NAVWEASERVCOM Naval Weather Service

NESS

NOAA/NWS

PACOM

SLP(MSLP)

TCARC

TC

TD

TS

TY

WMo

Command

National Environmental
Satellite Service

National Oceanic and Atmos- -
pheric Administration,
National Weather Service

Pacific Command

Sea Level Pressure (Minimum
Sea Level Pressure)

Tropical Cyclone Aircraft
Reconnaissance Coordinator

Tropical Cyclone

Tropical Depression

Tropical Storm

Typhoon

World Meteorological
Organization

2. DEFINITIONS

ALTERNATE JOINT TYPHOON WARNING CENTER -
The AJTh’Cis Detachment 17/Asian Tactical
Forecast Unit, 20th Weather Squadron, Yokota,
Japan operating in coordination with the
Naval Weather Service Ficility, Yokosuka,
Japan.

CYCLONE - A closed atmospheric circula-
tion rotating counterclockwise (clockwise) i]
the Northern (Southern) Hemisphere.

EXTRATROPICAL - A term used in warnings
and tropical summaries to indicate that a
cyclone has lost its “tropical character-
istics”. The term implies both poleward
displacement from the tropics and the
conversion of the cyclone’s primary enex-gy
source from release cf latent heat of conden-
sation to baroclinic processes. The term
carries no implication as to strength or
size.

EYE/CENTER - Refers to,the roughly
circular central area of a well developed
tropical cyclone usually characterized by
comparatively light winds and fair weather.
If more than half surrounded by wall cloud,
the word “eye” is used, otherwise the area
is referred to as a center.

MAXIMUM SUSTAINED WIND - Maximum surface
wind speed, over water, m a cyclone
averaged over a l-minute period of time.
Wind speed is subject to gusts which bring
a sudden short duration (i.e., on the order
of a few seconds) increase in speed. Peak
gusts over water average 20 to 25 percent
higher than the sustained l-minute wind
speed.

significant TROPICAL CYCLONE - A tropical
cyclone becomes “slmltlcant” with the
issuance of the fir~t numbered warning by
the responsible warning agency.

SUSPICIOUS AREA - An area suspected of
containing a developing or existing tropical
cyclone.

TROPICAL CYCLONE - A synoptic scale non-
frontal cyclone deVelODinQ over tronical or
subtropical waters, ha~in~ a defini~e organ-
ized circulation and warm core.

TROPICAL CYCLONE AIRCRAFT RECONNAISSANCE
COORDINATOR - ~
~ to levy troDical cyclone aircraft
weatfierreconnaissance’requirements on
reconnaissance units within a designated
area of the PACOM and to function as coordi-
nator between CINCPACAF, aircraft weather

reconnaissance units, and the appropriate

typhoon/hurricane warning center.

TROPICAL DEPRESSION - A tropical cyclone
in which the maximum sustained surface winds
are 33 knots or less.
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TROPICAL DISTURBANCE -’”Adi~~rete
system of apparently organized convection,
generally 100 to 300 miles in diameter,
ori~inating in the tropics or sub-tropics,
having a non-frontal migratory character and
having maintained its identity for 24 hours
or more. “It may or may not be associated
with a detectable perturbation on the wind
field. As such, it is the basic generic
designation which, in successive stages of
intensification, may be subsequently
classified as a tropical depression, tropical
storm, or typhoon.

TROPICAL STORM - A tropical cyclone with
maximum sustained surface winds in the range
of 34 to 63 knots, inclusive.

TYPHOON/HURRICME - A tropical cyclone
in which maximum sustained surface winds
are 64 knots or greater. West of 180 degrees
longitude the name TYPHOON is used and east

of 180 degrees longitude the name HURRICANE
is used. All descriptive references to

typhoons apply equally to hurricanes.

SUPER TYPHOON - A typhoon with maximum
sustained surface winds greater than or
equal to 130 knots.

WALL CLOUD - An organized band of
cumullform clouds immediately surrounding
the central area of a tropical cyclone.
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OKINAWA MET OBS (2)
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OL B, lWWG (4)
PAGASA (3)
ROYAL 0BSERVAT0R% (3)
TEXAS A&M (2]
TYPHOON COM SECR (1)
TTPI (1)

GIFT

uNIv OF’CHICAGO (DEPT OF MET) (2)
UNIV OF GUAM (1)
UNIV OF HAWAII (DEPT OF MET) (3)
UNIV OF HAWAII (LIBR) (1)
UNIV OF ?!EXICO [1)
UNIV OF OREGON (lj
UNIV OF PI (1)
Vo-1 (1)
3RD AiR’DIV/DOO (1)
20WSQ (11)
53WRS (2)
S4WRS (10)
55WRS (2)
3345TH’TECH SCHOOL (1)

DIV) (4)
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HOW TO USE THE EDGE INDEX

Bend the book nearly double
and hold It In your right hand
as shown.

Locate the Ilsthrg you want

in the Edge Index.

Match Up the 1 or 2 line synv
bol next to the listing you
have selected with the cor-
responding 1 or 2 dot syrrsbol
on the page adga.

OPEN THERE,

CHAPTER I Operational Procedures

CHAPTER II
Reconnaissance ond

Communication

CHAPTER Ill Research Summary

CHAPTER IV SummorY of Tropical Cyclones

CHAPTER V
Summary of Forecast

Verification Data

ANNEX A
‘Summary of Tropical Cyclones

in the Central North Pacific

ANNEX B Boy of Bengal Tropicol Cyclanes I

APPENDIX
Abbrevlati~ns, Definitions

and Distribution
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